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Figure 3-157. Mineral and energy resources within map area 5.
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These districts are described below.

Calico Hills: This mining district coincides with the Calico Hills, which are 5 to 8 kilometers (3 to 5
miles) north and east of the Walker River on the Walker River Paiute Reservation, about 10 kilometers 6
miles) north of Schurz, Nevada. Prospecting began after 1956 and based on limited drilling, the Calico
deposit contains an estimated 181 million metric tons (200 million tons) of iron-copper ore. The precious
metal content of the ore is reported to be very low and may not be profitable to mine (DIRS 183637(]
Shannon &Wilson 2007, pp. 28 and 29).

Double Springs Marsh: This mining district coincides with an elliptical playa about 13 kilometers (8
miles) east of Schurz, Nevada. The only mining activity on the playa occurred around 1898 when the
Occidental Alkali Company produced considerable amounts of high-grade soda from saline crust on the
playa surface (DIRS 183637-Shannon & Wilson 2007, pp. 32 and 33).

Buckley: Very little is known about this mining district. Activity in the district dates from around 1906
and there was no mining activity reported in the district as of the late 1980s. Deposits in the district
typically contain small amounts of gold, silver, and copper minerals (DIRS 183637-Shannon and Wilson
2007, p. 34).

Benway: This district is about 16 kilometers (10 miles) north of Schurz and 2 kilometers (1 mile) west of
U.S. Highway 95 and lies entirely within the Walker River Paiute Reservation. Two types of ore

deposits have been explored in this district — copper-silver-gold bearing quartz and calcite veins, and
disseminated sulfide deposits. There are at least 10 veins containing gold, silver, and copper minerals
that are as much as 6 meters (20 feet) wide and 2 kilometers long. Drilling at the disseminated sulfide
deposits revealed extensive amounts of disseminated pyrite and only minor amounts of disseminated
copper, lead, and zinc sulfides that were too deep or too low-grade to be of economic interest (DIRS
183637-Shannon & Wilson 2007, pp. 21 to 23).

Holy Cross: Silver and gold were first discovered in the Holy Cross Mining District in 1910, on the
Silver Star claim near what is now Camp Terrell. From 1911 to 1965, there was intermittent production
of silver, gold, and other metals from mines in the southwest Holy Cross Mining District, and the
Pyramid Mine in the Camp Terrell area operated for a short period in the 1980s. Although production
was high in the past, the veins are narrow and the zones with ore grade are small and sparsely
distributed. Therefore, it is doubtful if any of the small mines were profitable in the past and unlikely
that enough ore remains undiscovered to make any of them profitable enough to reopen in the future
(DIRS 183637-Shannon & Wilson 2007, pp. 19 and 20).

Mina common segment 1 would pass through the Santa Fe, Rhodes Marsh, Rock Hill, and Coaldale
Mining Districts. The construction right-of-way would also intersect the outermost boundaries of the
Pilot Mountains and Candelaria Mining Districts. These districts are described below.

Santa Fe: The Santa Fe Mining District is large and diverse geologically and mineralogically. From
1883 to 1894, the Santa Fe Mine produced primarily silver. From 1900 to 1929, copper-lead deposits
containing silver were mined. From 1988 to 1995, the Santa Fe-Calavada mine produced over 10
million metric tons (12 million tons) of ore containing 10 million grams (356,700 ounces) of gold, 20
million grams (721,523 ounces) of silver, and an unknown amount of mercury. The New York
Canyon area has major copper deposits. The Canyon Copper Company recently staked 550 mining
claims and now controls 1,003 claims encompassing more than 81 square kilometers (20,000 acres) in
the New York Canyon area, and the company reports that it is planning more exploration of the area
in 2007. Nevada Sunrise LLC currently holds claims to the New Boston and Blue Ribbon mines,
reported to contain scheelite, molybdenite, chalcopyrite, pyrite, and fluorite, but the company’s
exploration plans are unknown (DIRS 183637-Shannon & Wilson 2007, pp. 41 to 44). Mina common
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segment 1 would bisect active mining claims and authorized or pending notice(s) of intent in the New
York Canyon area east of Luning (DIRS 183637-Shannon & Wilson 2007, Table 1).

Rock Hill: This mining district is 13 to 23 kilometers (8 to 14 miles) northwest of Coaldale. Mina
common segment 1 would cross through the Redlich claim block in the northern part of the Rock Hill
Mining District. The Miranda Gold Corporation is actively exploring this claim. Current exploration
is focused on 122 lode claims near Redlich Summit that have geologic indicators for gold (DIRS
183637-Shannon & Wilson 2007, pp. 74 and 75).

Coaldale: This district includes a clay mine (Blanco Mine) that is worked intermittently
approximately 11 kilometers (6.7 miles) south-southwest of Mina common segment 1 (DIRS 1836371
Shannon & Wilson 2007, p. 78).

Pilot Mountains: The Pilot Mountains Mining District covers the entirety of the Pilot Mountains and
has been referred to alternatively as the Pilot or Sodaville Mining District. It includes all of the
Telephone Canyon and Graham Springs Mining Districts. The primary commodities produced from
this district are mercury and tungsten, with minor production or reported occurrences of gold, copper,
silver, molybdenum, antimony, turquoise, and montmorillonite. It appears that there has been no
significant mining in this district since 1956 (DIRS 183637-Shannon & Wilson 2007, p. 54).

Rhodes Marsh: This district is 8 kilometers (5 miles) south of Mina, Nevada, and coincides with
Rhodes Salt Marsh. This area has been known as a source of saline minerals since the 1860s and part
of the area is covered by patented mining claims. Mina common segment 1 would follow the eastern
edge of the district. There are no production records after 1934 for any minerals at Rhodes Marsh.
Neither active mining nor evidence of recent exploratory activity was observed on the marsh during
an October 2006 site visit (DIRS 183637-Shannon & Wilson 2007, pp. 61 and 62).

Candelaria: This district is in the Candelaria Hills and is bordered on the north by Rhodes Marsh and
on the east by Rock Hill. From 1873 to 1996, the district produced 4 million grams (167,200 ounces)
of gold, 18.1 million grams (63 million ounces) of silver, 32 million grams (72,000 pounds) of copper,
18.9 million grams (4.16 million pounds) of lead, and 10.2 million grams (2.26 million pounds) of
zinc. Mina common segment 1 would pass more than 8 kilometers (5 miles) from major historic and
recent mining areas in the district and would be generally separated from the district by U.S. Highway
95 (DIRS 183637-Shannon & Wilson 2007, pp. 63 and 64, and Table 1).

Montezuma alternative segment 1 would pass through the Silver Peak Marsh, Montezuma, and Cuprite
Mining Districts. Montezuma alternative segment 2 would pass through the Goldfield and Stonewall
Mining Districts. Montezuma alternative segment 3 would pass through the Montezuma and Cuprite
Mining Districts (see Table 3-87). These districts are described below:

Silver Peak Marsh: This district is entirely in Esmeralda County and is alternatively known as the
Clayton Valley Mining District. Lithium, sylvite, and halite are the only commodities the district
produces, but there are reported occurrences of halite, borates, and potash. At present, this district is
the only domestic source of lithium. The Chemetall Foote Corporation and its predecessor companies
have produced lithium, sylvite, and halite from this district since 1966 and production is ongoing
(DIRS 183637-Shannon & Wilson 2007, pp. 96 and 97).

Montezuma: This district covers the northern part of the Montezuma Range on and around
Montezuma Peak in eastern Esmeralda County. Montezuma is primarily a silver-lead district, with
minor production of gold and copper, and occurrences of mercury and bismuth. Historically,
productive deposits have generally occurred in the western part of the district near the Montezuma
townsite. The district was discovered in 1867 and the last production was reported as late as 1931
(DIRS 183637-Shannon & Wilson 2007, pp. 99 and 100).
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Table 3-87. Mining districts the Montezuma alternative segments would cross.

Montezuma Montezuma Montezuma
Mining district alternative segment 1 alternative segment 2 alternative segment 3
Silver Peak Marsh X
Montezuma X X
Cuprite X X
Goldfield X
Stonewall X

e Cuprite: Copper ore was discovered in this district in 1905. The Cuprite district is about 19 to 24
kilometers (12 to 15 miles) south of Goldfield, Nevada. There is evidence of recent mining claims
and recent trenching and drilling at the northeastern portion of the district, west of U.S. Highway 95.
There appears to be a relatively large geothermal system in the area. There is also a silica quarry in
the district (DIRS 183637-Shannon & Wilson 2007, pp. 112 to 114).

e QGoldfield: Goldfield is the largest center of mining in the region of influence. This mining district
consists of the Goldfield Main, McMahon Ridge, and Gemfield areas, and is in the Goldfield Hills
that lie to the northeast and southwest of Goldfield, Nevada. An additional area (referred to as the
Tom Keane area) has been the subject of recent (2003) exploration efforts. The Goldfield Project
consists of 385 patented and 849 unpatented claims covering more than 83 square kilometers (20,600
acres) in Esmeralda and Nye Counties. Metallic Ventures Gold, Inc., has plans to explore the
Gemfield area and has plans to conduct two phases of exploration. Gemfield Phase 2 would require
the relocation of U.S. Highway 95 west of its current route (DIRS 185176-Siebel et al. 2006, p. 18-6).
This exploration site would coincide with the location of a portion of Montezuma alternative segment
2. The company filed a plan of operations and an Environmental Assessment for exploration with the
BLM Tonapah field office. The plan of operations will allow the company to continue with
exploration activities in and around the Gemfield deposit, particularly to the west (DIRS 185176(]
Siebel et al. 2006, p. 18-12).

e Stonewall: Most of the past mining activity in this district is approximately 5 kilometers (3 miles)
east of Montezuma alternative segment 2. This district was reportedly prospected for gold and silver
as early as 1905 (DIRS 183644-Shannon & Wilson 2007, p. 54). Veins of gold and silver currently
under exploration in this district are prominent at areas mined in the past and continue easterly away
from the rail alignment.

Mina common segment 2 would not cross any mining districts.

The Bonnie Claire alternative segments would be west of the Scottys Junction Mining Area and the
Wagner Mining District would lie between these segments. Neither segment’s construction right-of-way
would cross these mining locations. The Wagner Mining District has a number of patented mining
claims, although none would fall within the construction right-of-way for either Bonnie Claire alternative
segment. The main rock types within the Wagner Mining District are shale, quartzite, and intercalated
limestone. There have been recent exploration efforts in this district by several companies (DIRS
183644-Shannon & Wilson 2007, p. 54).

The closest mining districts to common segment 5 would be Clarkdale Mining District to its east and
Bullfrog Mining District to its south where it would meet the Oasis Valley alternative segments. The
Oasis Valley alternative segments are between the Bullfrog Mining District and the Thirsty Canyon-
Sleeping Butte Mining Area. The Clarkdale Mining District contains discontinuous, narrow zones
containing some gold and silver mineralization (DIRS 183644-Shannon & Wilson 2007, p. 50). The
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Bullfrog Mining District contains small, localized areas of gold, silver, and lesser copper mineralization
(DIRS 183644-Shannon & Wilson 2007, p. 44). The Thirsty Canyon-Sleeping Butte Mining Area has
been historically quarried for decorative rock and building stone (DIRS 183644-Shannon & Wilson 2007,
p. 47).

Common segment 6 would cross the northeastern portion of the Bare Mountain Mining District, although
the vast majority of past mining activity occurred more than 3 kilometers (2 miles) south of this common
segment. The district contains gold-bearing veins, and some veins contain silver. The district also
contains a variety of minerals and semi-precious stones, including opal, chalcopyrite, malachite, azurite,
galena, pyrite, limonite, hematite, fluorite, and gypsum (DIRS 183644-Shannon & Wilson 2007, pp. 37
and 40).

The only patented mining claims that would fall within or intersect the Mina rail alignment construction
right-of-way would be along Montezuma alternative segment 2. Table 3-88 lists the number of sections
containing unpatented mining claims the rail line construction right-of-way would cross.

Table 3-88. Number of unpatented mining claims that may intersect the Mina rail alignment construction
right-of-way.”

Number of sections with unpatented Unpatented mining claims
Rail line segment mining claims® across all sections”

Mina common segment 1 20 355
Montezuma alternative segment 1 17 94
Montezuma alternative segment 2 24 362
Montezuma alternative segment 3 19 164

Oasis Valley alternative segment 1 2 7

Oasis Valley alternative segment 3 2 7

Common segment 6 4 19

a. Source: DIRS 185440-BSC 2008, all.
b. Data are provided by Township, Range, and Section and might not fall within the rail line construction right-of-way. DOE would need to
verify the actual numbers and locations of unpatented mining claims before applying for a right-of-way grant.

The existence of abandoned or active mining tunnels and shafts near the rail alignment would also be a
concern for safety reasons. There is one underground mine that would be within the Montezuma
alternative segment 1 or 3 construction right-of-way, approximately 3 kilometers (2 miles) east of private
land at Millers. There would be one tunnel/shaft within the Montezuma alternative segment 1 or 3
construction right-of-way and one tunnel/shaft within the Montezuma alternative segment 2 construction
right-of-way in the Goldfield area, as shown in Figure 3-157. DOE obtained the data on locations of
tunnels and caves, mining shafts, and underground mines from the Nevada Bureau of Mines and Geology
(DIRS 185440-BSC 2008, all).

However, none of the tunnels, shafts, and underground mines in this dataset is identified as having been
field verified by the Division of Mines. Furthermore, this dataset might not include very old tunnels,
shafts, and underground mines that were not recorded.

The Mina rail alignment would be a “fill” project, because generally more fill material would be needed
to maintain a level grade than what would be available from cuts within the construction right-of-way.
Subsequently, for the Mina rail alignment, a portion of the subballast (sand and gravel) would be obtained
from new borrow sites adjacent to existing Nevada Department of Transportation material and from other
potential locations along the rail alignment. These sites are shown in Figure 2-33a and Figures 3-153
through 3-159.
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3.3.2.5.2.2 Energy Resources. The Basin and Range Province is considered a favorable area for
geothermal resources because it has higher-than-average heat flow and is an area of crustal expansion,
where faults can provide permeable reservoirs and conduits for deep circulation of water, and the crust is
so thin it has a higher-than-average heat flux. Several hundred wells have been drilled in Nevada to
discover high-temperature geothermal steam resources (DIRS 183644-Shannon & Wilson 2007, p. 31).

Geothermal resources are present as hot springs and thermal waters near Hazen, Hawthorne, Mina,
Redlich, Silver Peak, Sarcobatus Flat, Scottys Junction, Panaca (Owl Warm Springs), Cedar Spring,
Stonewall Flat, and Beatty Warm Springs.

The following paragraphs describe energy leases, the geographic locations of which are identified based
on the township-range system, the method by which public land in Nevada and many other states was
surveyed before being made available for purchase or homesteading. The township is the major
subdivision of land; it is numbered north to south and measures 36 square miles; range is the east/west
location identifier; sections are 1-square-mile areas within townships. Township, range, and section are
abbreviated T, R, and S; directional information is abbreviated N, S, E, and W. Thus, E/2 T2S R39E
refers to the east half of Township 2 South, Range 39 East.

The following Mina rail alignment segments would cross geothermal leases:

e Mina common segment 1 (Warm Wells north of Columbus Marsh) — The BLM issued a block of
leases (all but one are still active) located in T3N and T4N, R36E. Mina common segment 1 would
cross the northeastern-most leased section of the lease block (Section 26, T4N, R36E). Figure 3-155
shows these leases (DIRS 183637-Shannon & Wilson 2007, pp. 130 and 131).

e Montezuma alternative segment 1 (Alum Mining District — Warm Wells) — A block of current and
expired BLM geothermal leases are present in the southern Big Smoky Valley. Montezuma
alternative segment 1 would cross several leases with an effective date of March 1, 2003, in TIN,
R38, and 39E. Figure 3-156 shows these leases (DIRS 183637-Shannon & Wilson 2007, p. 130).

e Montezuma alternative segment 1 (Silver Peak Marsh Mining District — Silver Peak Hot Springs) —
would cross several geothermal leases obtained by Western Geothermal Partners LLC in Section 34,
T18S, R39E and several sections in E/2 T2S, R39E. Figure 3-157 shows these leases (DIRS 183637(]
Shannon & Wilson 2007, pp. 128 and 129).

There are geothermal occurrences (springs and wells) in Sarcobatus Valley along U.S. Highway 95 south
of Scottys Junction (DIRS 183644-Shannon & Wilson 2005, p. 48).

There are no producing oil or gas wells within 16 kilometers (10 miles) of the Mina rail alignment north
of common segment 5 (DIRS 183637-Shannon & Wilson 2007, p. 123). The rail alignment would cross
several areas of expired or relinquished (closed) oil and gas leases. The closest oil and gas lease is
approximately 3 kilometers (2 miles) northeast of Mina, Nevada, which is approximately 1.6 kilometers
(1 mile) east of Mina common segment 1. The BLM authorized this lease in September 2006 (DIRS
183637-Shannon & Wilson 2007, p. 125). The BLM also authorized an oil and gas lease on the north
slope of the Pilot Mountains in July 2006; however, Mina common segment 1, the rail line segment that
would be closest to this lease, would pass approximately 6 kilometers (4 miles) west of this area (DIRS
183637-Shannon & Wilson 2007, p. 125).

Fourteen sections of land constitute a single oil and gas lease (one permittee) 19 kilometers (12 miles)
north of Beatty, Nevada, along the southwest flank of Pahute Mesa in southern Nye County (DIRS
179587-Wilson 2007, all). Oasis Valley alternative segment 3 would cross seven of the 14 sections
and Oasis Valley alternative segment 1 would cross two sections of this oil and gas lease block.
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As of January 2007, no BLM coal leases (active or closed) have been identified within 16 kilometers
(10 miles) of the Mina rail alignment (DIRS 183637-Shannon & Wilson 2007, p. 126).

3.3.2.5.3 Recreation and Access

This section describes the recreational areas within the Mina rail alignment region of influence and the
secondary roads and trails the rail alignment would cross. Figures 3-160 through 3-167 show recreational
areas in the region of influence.

3.3.2.5.3.1 Churchill County. Outdoor recreation in Churchill County includes a mixture of
dispersed and location-specific activities (DIRS 180482-Churchill County Planning Department 2007, p.
9-1). There are no developed BLM recreation sites within 1.6 kilometers (1 mile) of the Mina rail
alignment. U.S. Highway 50 intersects and parallels the Union Pacific Railroad Hazen Branchline for
approximately 11 kilometers (7 miles) in Churchill and Lyon Counties. U.S. Highway 50, which traces
the routes of the historic transcontinental Lincoln Highway, has recently been marketed as the “Loneliest
Road in America” for its extreme remoteness (DIRS 180483-NPS 2004, p. 21).

The Union Pacific Railroad Hazen Branchline abuts the Lahontan State Recreation Area, tracing the
area’s northern boundary for approximately 6.5 kilometers (4 miles). The site, managed by the Nevada
Division of State Parks, Department of Conservation and Natural Resources, is primarily focused on the
Lahontan Reservoir and associated water-based activities (fishing, boating, waterskiing) as well as
recreational vehicle and tent camping (DIRS 180481-Nevada Division of State Parks [n.d.], all).

3.3.2.,5.3.2 Lyon County. Recreation on BLM lands in Lyon County is managed primarily for
dispersed recreation, with developed recreation only at certain high-use sites. There are no developed
BLM recreation areas along the portions of Union Pacific Railroad Hazen Branchline, Department of
Defense Branchline North, or Schurz alternative segments in Lyon County.

In addition to Lahontan State Recreation Area, the State of Nevada manages two recreation areas in the
region of influence of existing rail segments, Fort Churchill State Historic Park and the Mason Valley
Wildlife Management Area.

Fort Churchill State Historic Park preserves the ruins of a Civil War-era U.S. Army fort and Pony Express
station (DIRS 180459-Nevada Division of State Parks [n.d.], all). Department of Defense Branchline
North crosses about 1 kilometer (0.6 mile) of this park.

The 54 square-kilometer (13,375-acre) Mason Valley Wildlife Management Area, administered by the
Nevada Department of Wildlife, provides a mosaic of game habitats from open water to wetlands and
upland areas (DIRS 180480-NDOW 2005, all). Department of Defense Branchline North runs adjacent to
the northern boundary of the Wildlife Management Area for more than 5 kilometers (3 miles).

Schurz alternative segments 1 and 4 would come within 1 kilometer (0.6 mile) of Weber Reservoir, a
recreational water body straddling the boundary of Lyon and Mineral Counties and managed by the
Walker River Paiute Tribe.

The Fort Churchill to Wellington Back Country Byway begins on
Nevada State Highway 2B at Fort Churchill State Historic Park and runs
80 kilometers (50 miles) west to Wellington, Nevada (DIRS 180461(]
BLM 2006, all). This unimproved road parallels the existing rail line at a
distance of approximately 460 meters (1,500 feet) at its closest for 0.8
kilometer (0.5 mile) before the two diverge.
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3.3.2.5.3.3 Mineral County. BLM lands in Mineral County are managed primarily for dispersed
recreation, with developed recreation opportunities available only at a few sites. The BLM and Nevada
Division of State Parks manage facilities at Walker Lake and the Walker River Paiute Tribe operates
facilities at Weber Reservoir. Only one Wilderness Study Area, the Gabbs Valley Range Wilderness
Study Area, is near any proposed or existing rail lines in the county, but at approximately 7.5 kilometers
(4.6 miles) from Mina common segment 1, it would be outside the region of influence.

Existing Department of Defense Branchline South follows the periphery of Walker Lake, at a distance of
no closer than 0.7 kilometer (0.44 mile), for approximately 20 kilometers (12 miles) of the lake’s eastern
shore. Walker Lake serves as a regional focal point for water-based recreational activities, and is a
designated recreation area for the State of Nevada and the BLM (DIRS 180702-Mineral County Nuclear
Projects Office 2005, pp. 15 and 30).

Mina common segment 1 would cross a BLM-designated recreation area south of Mina, Nevada, for
approximately 19 kilometers (12 miles).

Organized, reoccurring recreation events near the proposed Mina rail alignment typically involve off-
highway vehicle based recreation. These events have historically been of both a competitive (speed [’
based races) and non-competitive (road-rallies, scenic/historic tourism, etc.) nature and range widely in
the number of participants and communication with BLM managers. The BLM requires that the
organizers of these events submit applications for Special Recreation Permits that describe the details and
logistics of each event, such as course and operations plans (DIRS 181599-BLM [n.d.] Special Recreation
Permit requirements). Because part of the draw of these events is the wide open spaces and large
distances participants are able to traverse, courses often cross several BLM administrative districts or
counties. One of the largest of these annual off-highway vehicle events near the Mina rail corridor is the
“Las Vegas to Reno” race, which crosses the Battle Mountain, Carson City, and Ely BLM districts (DIRS
181600-BLM 2005, all).

There are very few BLM-permitted off-highway vehicle races and special recreation events in the Mina
rail alignment region of influence in Mineral County. Mina common segment 1 would cross approved
race routes in several locations. Permitted off-highway vehicle events in the area have included the Las
Vegas to Reno Race and Dual Sport Tour (DIRS 182283-Callan 2007). All approved race routes that the
rail line would cross are on existing roads and trails.

3.3.2.5.3.4 Esmeralda County. Recreation in Esmeralda County is generally dispersed and includes
off-highway vehicle events, sometimes near the Mina rail alignment. The county is home to numerous
largely abandoned towns and historical sites, many of which are in old mining districts and areas for
hunting and fishing (DIRS 176770-Duval et al. 1976, p. 28). The closest Wilderness Area or Wilderness
Study Area to the rail alignment in Esmeralda County would be Silver Peak Wilderness Study Area,
which would be approximately 21 kilometers (13 miles) away from Montezuma alternative segment 1,
outside the region of influence. The closest BLM-designated Special Recreation Management Areas, the
Clayton Valley Sand Dunes Special Recreation Management Areas and the Crescent Sand Dunes Special
Recreation Management Area, are also outside the Mina rail alignment region of influence, approximately
4.5 kilometers (2.8 miles) and 14 kilometers (8.8 miles) away, respectively.

Mina common segment 1 would cross near the southwestern edge of the Monte Cristo Range, an area
under consideration by the Nevada Legislature as a Nevada State Park. Proponents of the proposed state
park cite the area’s unique geology as its major appeal and justification for park designation (DIRS
180460-Robb-Bradick et al. 2006, all). At present, the BLM manages the area as open to all individual,
commercial, or competitive recreational uses (DIRS 173224-BLM 1997, p. 34).
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A number of BLM-permitted off-highway vehicle races and permitted special recreation events take place
annually in areas around the Mina rail alignment common segments and alternative segments in
Esmeralda County. Montezuma alternative segment 2 would cross previously used race routes
approximately 10 times, with most crossings occurring as the alternative segment neared Goldfield.
Montezuma alternative segment 3 would cross previously used race routes approximately 15 times, while
Montezuma alternative segment 1 would cross race routes approximately five times, principally in areas
south of Silver Peak. Most approved race routes are on existing roads and trails.

3.3.2.5.3.5 Nye County. Recreation on BLM-administered lands in Nye County is generally
dispersed, and there would be no developed recreation sites within 1.6 kilometers (1 mile) of the Mina rail
alignment. Dispersed recreation opportunities in Nye County include hunting, camping, exploration and
sightseeing, and off-highway vehicle recreation and events.

There are very few off-highway vehicle events in the Mina rail alignment region of influence in Nye
County. Common segment 6 would cross race routes several times. All approved race routes the rail line
would cross are on existing roads and trails.

3.3.2,5.3.6 Land Access. The Mina rail alignment would
cross a number of class 3 or 4 roads and unpaved trail routes
(see Table 3-89).

3.3.2.5.4 Utility and Transportation Corridors

3.3.2.5.4.1 Utility Rights-of-Way. Figures 3-168 through
3-175 show the major utilities and utility corridor networks in
the Mina rail alignment region of influence. The figures do
not identify smaller, local electric distribution lines, typically
in the 14- to 25-kilovolt range, with linear right-of-way
reservations along major roads, or local water, sewer, power, or telephone lines serving individual
residences or businesses, or their corresponding rights-of-way.

3.3.2.5.4.2 Utility Corridors. As stated in Section 3.3.2.4.1, BLM resource management plans
designate utility and transportation corridors to consolidate the location of new and existing rights-of-way
whenever feasible. Table 3-90 lists the extent to which DOE would construct each Mina rail alignment
segment within BLM-designated corridors.

Table 3-91 identifies 38 locations of potential utility crossings. Because some of the locations are very
close together, some of the individual crossings cannot be shown on the figures. Ultility lines listed in
Table 3-91 are depicted on the figures by their location number designated in the table. For clarification,
see Volume III-B of this Rail Alignment EIS, Map Atlas. Table 3-92 lists utilities in the regions of
influence of rail line support facilities. The locations of potential utility crossings shown on figures and
listed in tables are approximate. Under the Mina Implementing Alternative, the Department would
review and verify their locations during final rail line design.
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Table 3-89. Trails and class 3 or 4 roads the Mina rail alignment alternative segments and common
segments would cross.

Walker River ~ Mineral ~ Mineral Esmeralda Esmeralda Nye Nye
Paiute Reservation County  County County County County County

Segment roads/trails roads trails roads trails roads trails
Union Pacific Railroad Hazen Not applicable
Branchline®
Department of Defense Not applicable
Branchline North®
Schurz alternative segment 1 2 0 0 0 0 0 0
Schurz alternative segment 4 ¢ 2 0 0 0 0 0 0
Schurz alternative segment 5 3 0 0 0 0 0 0
Schurz alternative segment 6 ° 2 0 0 0 0 0 0
Department of Defense Not applicable
Branchline South®
Mina common segment 1° 0 3 0 0 0 0 0
Montezuma alternative 0 0 0 1 0 0 0
segment 1°
Montezuma alternative 0 0 0 5 0 0 0
segment 2°
Montezuma alternative 0 0 0 5 0 0 0
segment 3°
Mina common segment 2° 0 0 0 0 0 0 0
Bonnie Claire alternative 0 0 0 0 0 0
segment 2
Bonnie Claire alternative 0 0 0 0 0 2 2
segment 3
Common segment 5 0 0 0 0 0 14 0
Oasis Valley alternative 0 0 0 0 0 3 0
segment 1
Oasis Valley alternative 0 0 0 0 0 3 0
segment 3
Common segment 6 0 0 0 0 0 7 0

a. Use of the Union Pacific Railroad Hazen Branchline would not require new construction or new road crossings.

b. DOE would construct new sidings along Department of Defense Branchlines North and South within the existing rail line right-of-way;
therefore DOE did not analyze these portions of the rail alignment. No other new construction would be required.

c. Source: DIRS 185440-BSC 2008, all.
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Table 3-90. Rail line segments within designated utility or transportation corridors®.

Distance (miles)”

Resource within BLM- Total distance Percent within BLM-

Segment management plan  designated corridors  (miles) of segment  designated corridor
Union Pacific Railroad Carson City Not applicable
Hazen Branchline and
Department of Defense
Branchline North®?
Schurz alternative Carson City Not applicable 32 Not applicable
segment 1°
Schurz alternative Carson City Not applicable 40 Not applicable
segment 4°
Schurz alternative Carson City 0° 44 0
segment 5°
Schurz alternative Carson City o 45 0
segment 6°
Department of Defense Carson City Not applicable
Branchline South®
Mina common segment 1 Carson City 32 50 64
Mina common segment 1 Tonopah 9.5 22 43
Montezuma alternative Tonopah 32 73 44
segment 1
Montezuma alternative Tonopah 22 74 30
segment 2
Montezuma alternative Tonopah 31 88 35
segment 3
Mina common segment 2 Tonopah 0 2.1 0
Bonnie Claire alternative Tonopah 0 13 0
segment 2
Bonnie Claire alternative Tonopah 1.3 12 11
segment 3
Common segment 5 Tonopah 13 25 52
Oasis Valley alternative Tonopah 5.9 6 98
segment 1
Oasis Valley alternative Tonopah 7 9 78
segment 3
Common segment 6 Tonopah 4.9 14 34
Common segment 6 Las Vegas 2.5 18 14
a. Source: DIRS 185440-BSC 2008, all.
b. To convert miles to kilometers, multiply by 1.6093.
c. Use of the Union Pacific Railroad Hazen Branchline would not require new construction.
d. DOE would construct new sidings along Department of Defense Branchlines North and South within the existing rail line right-of-way;

therefore, DOE did not analyze these portions of the rail alignment. No other new construction would be required.

e. While there are BLM-designated corridors shown on the southern portion of the Walker River Paiute Reservation, the BLM does not have
jurisdiction to authorize rights-of-way across the Reservation or designate corridors on the Reservation.

f. Schurz alternative segments 5 and 6 would travel 3 miles outside the Walker River Paiute Reservation and these portions of the segments do
not fall within BLM-designated corridors.
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Table 3-91. Potential Mina rail alignment utility crossings® (page 1 of 2).

Identified utilities and ~ Construction right-of-
b,c,d

Rail line segment/facility utility corridors way crossings Location number

Union Pacific Railroad Hazen Branchline® Not applicable

Department of Defense Branchline North® Not applicable

Schurz alternative segment 1 Telephone line 1 1
Schurz alternative segment 1 Unidentified line | 2
Schurz alternative segment 1 Unidentified line 1 3
Schurz alternative segment 4 Telephone line 1 1
Schurz alternative segment 4 Unidentified line 1 2
Schurz alternative segment 4 Unidentified line 1 3
Schurz alternative segment 5 Telephone line 1 1
Schurz alternative segment 5 Unidentified line 1 2
Schurz alternative segment 5 Unidentified line 1 3
Schurz alternative segment 6 Telephone line 1 1
Schurz alternative segment 6 Unidentified line 1 2
Schurz alternative segment 6 Unidentified line | 3
Department of Defense Not applicable

Branchline South®

Staging Yard at Hawthorne
Staging Yard at Hawthorne

Mina common segment 1

Mina common segment 1

Mina common segment |

Mina common segment 1

Mina common segment 1

Mina common segment 1

Mina common segment 1

Mina common segment |

Mina common segment 1

Mina common segment 1

Mina common segment 1

Mina common segment 1

Mina common segment 1

Mina common segment 1

Mina common segment 1
Montezuma alternative segment 1
Montezuma alternative segment 1
Montezuma alternative segment 1
Montezuma alternative segment 1
Montezuma alternative segment 2
Montezuma alternative segment 2
Montezuma alternative segment 2

Montezuma alternative segment 2

Transmission/power line
Transmission/power line
Transmission/power line
Transmission/power line
Transmission/power line
Transmission/power line
Transmission/power line
Transmission/power line
Transmission/power line
Transmission/power line
Transmission/power line
Telephone line

Transmission/power line
Transmission/power line
Transmission/power line
Transmission/power line
Transmission/power line
Transmission/power line
Transmission/power line
Telephone line

Transmission/power line
Transmission/power line
Transmission/power line
Transmission/power line

Transmission/power line

e T S T N T N T e e N e O B S NS R e i I

W\ D

11
12
13
14
15
16
17
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19
20
21
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23
24
25
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Table 3-91. Potential Mina rail alignment utility crossingsa (page 2 of 2).

Identified utilities and  Construction right-ofl]

Rail line segment/facility utility corridors®® way crossings Location number

Montezuma alternative segment 2 Transmission/power line 1 31
Montezuma alternative segment 2 Transmission/power line 2 32
Montezuma alternative segment 2 Transmission/power line 1 33
Montezuma alternative segment 2 Telephone line 1 34
Montezuma alternative segment 2 Transmission/power line 1 35
Montezuma alternative segment 2 Telephone line 1 36
Montezuma alternative segment 3 Telephone line 2 25
Montezuma alternative segment 3 Transmission/power line 2 26
Montezuma alternative segment 3 Transmission/power line 1 27
Montezuma alternative segment 3 Transmission/power line 2 28
Montezuma alternative segment 3 Transmission/power line 1 29
Montezuma alternative segment 3 Transmission/power line 1 30
Montezuma alternative segment 3 Transmission/power line | 31
Montezuma alternative segment 3 Transmission/power line 1 32
Montezuma alternative segment 3 Transmission/power line 1 33
Montezuma alternative segment 3 Transmission/power line 1 37
Mina common segment 2 None None None
Bonnie Claire alternative segments None None None

a. Sources: DIRS 185440-BSC 2008, all.

b. Electric distribution lines along major roads may not have been identified. Utilities serving individual residences or businesses have not been

identified.

Use of the Union Pacific Railroad Hazen Branchline would not require new construction or new utility crossings.

. Lines listed as “unidentified” are so listed in the Geographic Information System database.

e. DOE would construct new sidings along Department of Defense Branchlines North and South within the existing rail line right-of-way;
therefore, DOE did not analyze these portions of the rail alignment. No other new construction would be required.

Ao

Table 3-92. Potential quarry site utility crossings.”

Potential quarry site Identified utilities and utility corridors Number of crossings

Garfield Hills Transmission/power line 1
Garfield Hills Transmission/power line 1
Gabbs Range None None
North Clayton Transmission/power line 1
Malpais Mesa Pipeline 1
ES-7 Water line 1
ES-7 Water line 1
ES-7 Transmission/power line 1

a. Source: DIRS 185440-BSC 2008, all.
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3.3.3 AESTHETIC RESOURCES

This section describes the aesthetic (visual) setting in the region of influence along the Mina rail
alignment. Section 3.3.3.1 describes the region of influence for aesthetic resources; Section 3.3.3.2
describes the methods DOE used to classify visual values; Section 3.3.3.3 describes the environmental
setting and characteristics for aesthetic resources along the Mina rail alignment.

3.3.3.1 Region of Influence

The region of influence for aesthetic resources is the viewshed around all Mina rail alignment alternative
segments, common segments, and proposed locations of rail line construction and operations support
facilities.

BLM guidance subdivides landscapes into
three distance zones based on relative
visibility from travel routes or observation
points. “Foreground-middleground” zone
includes areas less than 5 to 8 kilometers

(3 to 5 miles) away. “Background” zone
includes areas visible beyond the foreground-
middleground zone but usually less than 24
kilometers (15 miles) away. Areas not seen as
foreground-middleground or background are
in the “seldom-seen” zone (DIRS 101505-
BLM 1986, Section IV). To ensure that
seldom-seen views were included in this
analysis, DOE used a conservative region of influence extending 40 kilometers (25 miles) on either side
of the centerline of the Mina rail alignment.

3.3.3.2 Methodology for Classifying Visual Values

Most of the lands along the Mina rail alignment are BLM-administered public lands, with the remainder
owned or administered by the Walker River Paiute Tribe, the U.S. Army, or private entities. Because of
the predominance of BLM-administered land, and because neither the Walker River Paiute Tribe nor the
U.S. Army assign visual quality ratings to lands in their jurisdiction, DOE used BLM methodologies for
evaluating visual values. The BLM considers visual resources when addressing aesthetic issues during

BLM planning. These resources include natural or manmade physical features that give a landscape its

character and value as an environmental factor. The BLM uses a visual resource management system to
classify the aesthetic value of its lands and to set management objectives (DIRS 173052-BLM 1984, all).

The BLM classification of visual resource value, the visual resource inventory, involves assessing visual
resources and assigning them to one of four visual resource management classes based on three

factors: scenic quality, visual sensitivity (sensitivity levels), and distance from travel or observation
points (DIRS 101505-BLM 1986, all). The BLM uses a combination of the ratings of these three factors
to assign a visual resource inventory class to a piece of land, ranging from Class I to Class IV, with

Class I representing the highest visual values. Each visual resource class is subsequently associated with
a management objective, defining the way the land may be developed or used. Each BLM district assigns
visual resource management classes to its lands during the resource management planning process.

Table 3-93 lists the BLM management objectives for visual resource classes.
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Table 3-93. BLM visual resource management classes and objectives.”

Visual
resource
class Objective Acceptable changes to land
Class I Preserve the existing Provides for natural ecological changes but does not preclude limited

character of the landscape. management activity.
Changes to the land must be small and must not attract attention.

Class 11 Retain the existing character Management activities may be seen but should not attract the attention
of the landscape. of the casual observer.

Changes must repeat the basic elements of form, line, color, and
texture of the predominant natural features of the characteristic
landscape.

Class III  Partially retain the existing =~ Management activities may attract attention but may not dominate the
character of the landscape. view of the casual observer.

Changes should repeat the basic elements in the predominant natural
features of the characteristic landscape.

Class IV Provides for management Management activities may dominate the view and be the major focus
activities that require major  of viewer attention.

modifications of the existing  Ap attempt should be made to minimize the impact of activities
character of the landscape. through location, minimal disturbance, and repeating the basic
elements.

a. Source: DIRS 101505-BLM 1986, Section V.B.

The BLM uses visual resource contrast ratings to assess the visual impacts of proposed projects and
activities on the existing landscape (DIRS 173053-BLM 1986, all). The Bureau looks at basic elements
of design to determine levels of contrast created between a proposed project and the existing viewshed.
Depending on the visual resource management objective for a particular location, varying levels of
contrast are acceptable.

Contrast ratings are determined from locations called “key observation points,” which are usually along
commonly traveled routes such as highways or frequently used county roads or in communities. To
identify key observation points along the Mina rail alignment, DOE considered the following factors:
angle of observation, number of viewers, how long the project would be in view, relative project size,
season of use, and light conditions. BLM guidance (DIRS 173053-BLM 1986, Section IIC) recommends
that key observation points for linear projects, such as the proposed railroad, include the following:

e  Most-critical viewpoints (for example, views from communities at road crossings)
e Typical views encountered in representative landscapes, if not covered by critical viewpoints
e Any special project or landscape features such as river crossings and substations

3.3.3.3 Visual Setting and Characteristics

3.3.3.3.1 General Visual Setting and Characteristics

The Class IV lands in the region of influence consist of landscapes that are generally flat in form and
horizontal in line, with gray and brown colors from soil and rock, and texture ranging from flat to slightly
rough, depending on whether the broad flat valleys and alluvial fans include any topographic features
such as hills, buttes, or eroded stream channels. Vegetation is usually small, low, and rounded in form
(for example, grasses, shrubs, and small trees), horizontal in line, brown or gray-green in color, and
light-to-medium in texture with irregular spacing. Structures are rare, but could include transmission
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towers, ranch buildings, or similar structures. Class III lands generally include more varied forms, lines,
colors, and textures, including vertical lines in topography and vegetation, brighter greens in vegetation,
visible blues from water, and dense texture from forested lands or rough texture in eroded rock. Some
Class III areas in the Carson City BLM District will not necessarily fit this description, because the
district has not inventoried most of the lands adjacent to the Mina rail alignment. The BLM manages
uninventoried lands as Class III under district policy (DIRS 179571-Knight 2007, all). Class II lands are
mostly in mountains that include forested areas and open rock exposures, with mixed forms including
slopes and ridges; rounded lines; a wide range of rock and soil colors, and vegetation that changes color
with the seasons; and variable texture that is often dense in forested areas. There are no Class I areas
along the Mina rail alignment.

Sections 3.3.3.3.2.1 through 3.3.3.3.2.11 describe visual
resources along and near the Mina rail alignment
alternative segments and common segments. The
discussions highlight resources of high visual value,
identify current visual resource management
classifications, special areas, and key observation points.

DOE excerpted visual resource management
classifications for lands along the Mina rail alignment
primarily from BLM resource management plans from
districts the alignment would cross (DIRS 173224-BLM
1997, all; DIRS 103079-BLM 1998, all; DIRS 179560-BLM 2001, all). DOE confirmed these
classifications through telephone communications, electronic mail, and meetings with BLM personnel
responsible for visual resource management for the Las Vegas, Carson City, and Battle Mountain
Districts (DIRS 174631-Quick 2005, all; DIRS 174632-Quick 2005, all; DIRS 176988-Quick 2006, all;
DIRS 179571-Knight 2007, all). The BLM Las Vegas and Carson City Districts provided Geographic
Information System data from their resource management plans as a source for mapping the visual
resource management classes in their districts (DIRS 103079-BLM 1998, Map 2-9; DIRS 179560-BLM
2001, Map VRM-1). Geographic Information System data provided by the BLM Carson City District
were augmented with direction based on the district policy to treat uninventoried lands as Class I1I;
specifically “the Mina Corridor should be evaluated against a Class III objective for its entire length
within the boundaries of the CCFO [Carson City Field Office]” (DIRS 179571-Knight 2007, all). The
Department based visual resource classifications for the Battle Mountain BLM District on the Tonopah
Resource Management Plan and Record of Decision (DIRS 173224-BLM 1997, all), and GIS files
provided by the Nevada State BLM office.

DOE developed visual resource management classifications for non-BLLM lands (tribal lands, lands
administered by other federal or state agencies, and private lands) using BLM methodology (DIRS
173053-BLM 1986, all; DIRS 173052-BLM 1984, all), considering scenic quality ratings reported in the
Yucca Mountain FEIS (DIRS 155970-DOE 2002, pp. 3-158 and 3-159) where available. Non-BLM areas
adjacent to lands managed by the Carson City BLM District were analyzed as Class III unless their scenic
qualities warranted more restrictive classifications.

Figure 3-176 is a map of visual resource management classifications for lands surrounding the Mina rail
alignment based on the sources identified above. There are no locations where the alternative segments
and common segments would cross or be close to Class I lands, and few where the alternative segments
would cross or be close to Class II lands. As the figure shows, most of the lands surrounding the
alternative segments and common segments are Class [V or Class III lands.
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DOE selected 22 key observation points along the Mina rail alignment to evaluate the visual impacts of
constructing and operating the proposed railroad. (Note: Key observation points M-1 through M-16 are
unique to the Mina rail alignment. Points 31 through 36 are along the portion of the Mina rail alignment
that is the same as the Caliente rail alignment and DOE has not renumbered them for the Mina analysis.)
Figure 3-176 shows the locations of key observation points.

Appendix D, Aesthetics, contains photos taken at each key observation point. Table 3-94 lists visual
resource management classes in the viewshed of each key observation point. Following BLM guidance,
DOE selected most key observation points along travel routes or at use areas or potential use areas, and
included critical viewpoints and typical views. Section 3.3.3.3.2 highlights areas of high visual value and
other special areas, and identifies key observation points from which DOE analyzed impacts to these areas.

3.3.3.3.2 Specific Visual Settings and Characteristics along Alternative Segments and
Common Segments

3.3.3.3.2.1 Union Pacific Railroad Hazen Branchline. The Mina rail alignment would begin on
an existing Union Pacific Railroad branchline near Hazen, Nevada. This existing rail segment crosses
primarily Class III areas between Alternate U.S. Highway 50 and the former town site of Wabuska. The
existing Union Pacific Railroad Hazen Branchline borders the boundaries of the Lahontan State
Recreation Area and Fort Churchill State Historic Park, both considered Class III areas for this analysis.

Because DOE does not anticipate that it would make any modifications to this existing rail line (except
during routine maintenance during the operations phase), DOE did not select key observation points along
this portion of the Mina rail alignment. Figure 3-177 shows the existing line south of this segment through
the Walker River Paiute Reservation as a point of reference for the appearance of an existing rail line in
this general area.

3.3.3.3.2.2 Department of Defense Branchline North (Existing Rail Line from Wabuska to
the Boundary of the Walker River Paiute Reservation). This existing rail line extends from the
former town site of Wabuska to near the boundary of the Walker River Paiute Reservation. Along its
route, the line borders the Mason Valley Wildlife Management Area. Department of Defense Branchline
North passes exclusively through Class III areas.

Because DOE does not anticipate that it would make any modifications to this existing rail line (except
during routine maintenance during the operations phase), DOE did not select key observation points along
this portion of the Mina rail alignment. Figure 3-177 shows the existing line south of this segment through
the Walker River Paiute Reservation as a point of reference for the appearance of an existing rail line in this
general area.

3.3.3.3.2.3 Schurz Alternative Segments (Walker River Paiute Reservation). The Schurz
alternative segments would cross exclusively through areas considered Class III by DOE for the purpose
of this analysis, primarily on the Walker River Paiute Reservation. At present, Department of Defense
Branchlines North and South are linked by a rail line that runs near the western bank of the Walker River
through the Reservation and the town of Schurz. DOE would remove this existing section of rail line,
leaving the railbed and structures such as bridges and culverts in place. Figure 3-177 provides a view of
this section of existing rail line from Alternate U.S. Highway 95.

Each Schurz alternative segment would begin in Campbell Valley west of the Walker River and south of
the Desert Mountains, but each would take a different route shortly after crossing the Walker River.
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Table 3-94. Key observation points and visual resource management classes in the Mina rail alignment
viewshed® (page 1 of 2).

Key observation

Visual resource management

point® Location classes’

M-1 U.S. Highway 95 looking over Rawhide Flats and the Surrounding lands (I11)
rail alignment against hills

M-2¢ U.S. Highway 95 at intersection with Surrounding lands (III)
county/Reservation road to Rawhide Flats, view of
Schurz alternative segment 6 rail-over-road crossing

M-3¢ U.S. Highway 95 in Long Valley, view of road-over-rail ~ Surrounding lands (III)
crossing of Schurz alternative segment 5

M-4¢ U.S. Highway 95 at intersection with Weber Dam Road,  Surrounding lands (III)
view of Schurz alternative segment 4 road-over-rail
crossing

M-5¢ U.S. Highway 95, view of Schurz alternative segment 1 Surrounding lands (I1T)
road-over-rail crossing

M-6° Double Springs Road, view of Schurz alternative Surrounding lands (III)
segment | at-grade crossing

M-7 Town of Walker Lake, view across lake to Department Surrounding lapds (II), western

. and eastern perimeters of Walker
of Defense Branchline South
Lake (IT)

M-8 U.S. Highway 95 just west of Hawthorne, view of Surrounding lands (IIT)
potential Garfield Hills quarry facilities

M-9 Town of Luning just off U.S. Highway 95, view of Surrounding lands (IIT)
potential Gabbs Valley Range quarry site

M-10 Town of Mina, corner of C Street and Hilda, view of Surrounding lands (IIT)
Mina common segment 1

M-11 Intersection State Route 265 and U.S. Highway 95 Surrounding lands (IIT and IV),
(Blair Junction), views of Mina common segment 1 State Route 265 (III), Monte
toward Monte Cristo Range; south/southeast over State Cristo Range (IV)
Route 265 to Montezuma alternative segment 1; west
over Mina common segment 1

M-12 U.S. Highway 95 in Montezuma Valley, view south Surrounding lands (IV)
across Montezuma alternative segments 2 and 3 toward
Lone Mountain

M-13 U.S. Highway 95, view toward Montezuma alternative Surrounding lands (IV)
segments 2 and 3 and potential Maintenance-of-Way
Facility at Klondike

M-14 Main Street in Silver Peak (just past Chemetall Foote Surrounding lands (IIT), State
Corporation processing plant), view east over Montezuma  Route 265 (III)
alternative segment 1

M-15 Silver Peak Road, view toward Montezuma alternative Surrounding lands (IV)
segment 1 and potential North Clayton quarry

M-16 Silver Peak Road intersection with road to Klondike, Surrounding lands (IV)
views over Montezuma alternative segments 2 and 3

31° Alignment crossing U.S. Highway 95 south of Goldfield, = Surrounding lands (IV)

view south-southeast over Montezuma alternative
segment 2
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Table 3-94. Key observation points and visual resource management classes in the Mina rail alignment
viewshed" (page 2 of 2).

Key observation Visual resource management
point® Location classes’

32 U.S. Highway 95 at State Route 266, view east over Surrounding lands (IV), State Route
Montezuma alternative segments 1, 2, and 3 266 (III), Stonewall Mountain (II)

33 U.S. Highway 95 at State Route 267, view north-northeast Surrounding lands (IV), State Route
over common segment 5 267 (IIT)

34 U.S. Highway 95 (typical cut), view toward common Surrounding lands (IV)
segment 5 hill cuts

35 U.S. Highway 95 north of Oasis Valley (typical landscape) Surrounding lands (IV)

36 U.S. Highway 95 and Beatty Wash access road, view Surrounding lands (IV)

northeast to construction access road

a. Appendix D contains photographs taken from each key observation point.

b. Key observation points M-1 through M-16 are unique to the Mina rail alignment. Points 31 through 36 are along the portion of the Mina rail
alignment that is the same as the Caliente rail alignment and DOE has not renumbered them for the Mina analysis.

c. Sources: DIRS 155970-DOE 2002, pp. 3-158 and 3-159; DIRS 173224-BLM 1997, pp. 6, 7, and 27, and Map 8; DIRS 103079-BLM 1998, Map
2-9; DIRS 101811-DOE 1996, pp. 4-152 to 4-154; DIRS 179560-BLM 2001, Map VRM-1; DIRS 179571-Knight 2007, all.

d. Key observation point is located on the Walker River Paiute Reservation.

Schurz alternative segment 1 would run east of the Walker River, passing within 1 kilometer (0.6 mile) of
the Weber Reservoir. The alternative segment would travel through the Walker River Valley along the
southeastern edge of the Calico Hills and around the northern end of the Gillis Range.

Schurz alternative segment 4 would run east of the Walker River, passing within 1 kilometer (0.6 mile) of
the Weber Reservoir. The alternative segment would pass near the Calico Hills, and would travel east
between the Terrill Mountains and the Calico Hills and around the northern end of the Gillis Range.

Schurz alternative segment 5 would skirt the southern edge of the Desert Mountains before crossing into
Long Valley. From there, the alternative segment would run south down Long Valley and travel east
between the Terrill Mountains and the Calico Hills and around the northern end of the Gillis Range.

Schurz alternative segment 6 would pass the southern edge of the Desert Mountains before crossing into
Long Valley. The alternative segment would cross the Terrill Mountains into Rawhide Flats and travel
east between the Terrill Mountains and the Calico Hills and around the northern end of the Gillis Range.
Each Schurz alternative segment would connect to Department of Defense Branchline South near the
northern edge of the Gillis Range.

Key observation points from U.S. Highway 95 include views toward the road-over-rail crossing of Schurz
alternative segment 2 (M-4), north toward the road-over-rail crossing of Schurz alternative segment 5 in
Long Valley (M-3), north toward the rail-over-road crossing of Schurz alternative segment 6 in the Terrill
Mountains (M-2), southeast over Schurz alternative segment 6 crossing Rawhide Flats along the base of
the Terrill Mountains (M-1), and south toward the road-over-rail crossing of Schurz alternative segment 1
in the Walker River Valley (M-5). A final point, east of the town of Schurz, looks northeast from Double
Springs Road toward the at-grade crossing of Schurz alternative segment 1 (M-6).

3.3.3.3.2.4 Department of Defense Branchline South (Existing Rail Line, Walker Lake Area).
Department of Defense Branchline South is an existing rail line extending south toward Walker Lake east
of the Walker River. It comes no closer than 0.40 kilometer (.25 mile) from the shore as it traces the

eastern edge of Walker Lake and proceeds southeast toward the Hawthorne Army Depot on the outskirts

of the town of Hawthorne. The area around the Walker River north of the lake and the area around the
Hawthorne Army Depot south of the lake are considered Class III areas. The eastern and western shores
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of Walker Lake are Class Il areas. The existing rail line crosses the Class II lands on the eastern shore of
the lake for 18 kilometers (11 miles).

A key observation point, in the town of Walker Lake on the western shore of Walker Lake, provides a
view east over the lake toward the existing rail line (M-7). DOE chose this point to show the appearance
of the existing rail line from the more heavily traveled western shore of Walker Lake and to demonstrate
the view of an existing rail line at a distance (approximately 8 kilometers [5 miles]).

3.3.3.3.2.5 Mina Common Segment 1 (Hawthorne Army Depot to Blair Junction). Mina
common segment 1 would cross through Class III lands as it heads southeast from Hawthorne between
the Gabbs Valley Range and the Garfield Hills, and then south on the western side of the Pilot Mountains
toward the Monte Cristo Range. Common segment 1 would then pass through Class IV areas as it passed
the west and southwestern sides of the Monte Cristo Range. Key observation points provide views from
U.S. Highway 95 looking west toward the potential Garfield Hills quarry site (M-8), from the town of
Luning looking east toward Mina common segment 1 and the potential Gabbs Range quarry site (M-9),
from a residential area in the town of Mina looking east toward Mina common segment 1 (M-10), and
views both west and north across Mina common segment 1 from the intersection of State Route 265 and
U.S. Highway 95 (M-11).

3.3.3.3.2.6 Montezuma Alternative Segments. Each Montezuma alternative segment would
begin near Blair Junction (at the intersection of State Route 265 and U.S. Highway 95).

The southwestern segment, Montezuma alternative segment 1, would first pass south through a Class III
area running the length of State Route 265 to the town of Silver Peak, and then turn east through the Class
IV Clayton Valley and Montezuma Range. Parts of the Clayton Ridge and Montezuma Ranges are Class
II, and Montezuma alternative segment 1 would come within 2.4 kilometers (1.5 miles) of the Class II
Clayton Ridge area as it crossed Clayton Valley and within 2.1 kilometers (1.3 miles) of the Class II areas
in the Montezuma Range as it crossed those mountains. Montezuma alternative segment 1 would
continue in Class IV areas as it traveled through the hills near the town of Goldfield to a location just
south of the intersection of U.S. Highway 95 and State Route 266. The BLM manages State Route 266
west of U.S. Highway 95 as a Class III area.

Montezuma alternative segment 2 would proceed northeast through Class IV areas along the Monte Cristo
Range, and would come within 4 kilometers (2.5 miles) of the Class Il Lone Mountain area. Montezuma
alternative segment 2 would then cross exclusively through Class IV lands as it traveled south through the
Montezuma Valley west of Tonopah to the hills near the town of Goldfield, then through Stonewall Flats
near the border of the Nevada Test and Training Range, and finally west of Stonewall Mountain to just
south of the intersection of U.S. Highway 95 and State Route 266. Montezuma alternative segment 2
would come no closer than 6.9 kilometers (4.3 miles) to the Class II Stonewall Mountain area.

Montezuma alternative segment 3 would proceed northeast through Class IV areas along the Monte Cristo
Range, and would come within 4 kilometers (2.5 miles) of the Class Il Lone Mountain area. Montezuma
alternative segment 2 would then cross exclusively through Class IV lands as it traveled south through the
Montezuma Valley west of Tonopah. Before leaving Montezuma Valley, the alternative segment would
turn west into the Class IV Montezuma Valley area and south between Clayton Ridge and the Montezuma
Range. Montezuma alternative segment 3 would come within 2.1 kilometers (1.3 miles) of the Class II
areas in the Montezuma Range as it crossed those mountains. Montezuma alternative segment 3 would
continue in Class [V areas as it traveled through the hills near the town of Goldfield to a location just
south of the intersection of U.S. Highway 95 and State Route 266. The BLM manages State Route 266
west of U.S. Highway 95 as a Class III area.
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Key observation points with views over Montezuma alternative segment 1 include the intersection of U.S.
95 and State Route 265 looking south (M-11), the main street in the town of Silver Peak looking east
(M-14), and Silver Peak Road looking east (M-15). Key observation points with views over Montezuma
alternative segments 2 and 3 are on U.S. Highway 95 looking west toward the proposed rail segment and
Lone Mountain (M-12), U.S. Highway 95 west toward the proposed rail segment and the Maintenance-ofT’
way Facility (M-13), and Silver Peak Road east toward the proposed rail segment (M-16). A key
observation point shows where Montezuma alternative segment 2 would cross U.S. Highway 95 at the
south end of the town of Goldfield (31). A key observation point provides a view from the intersection of
U.S. Highway 95 and State Route 266 over Montezuma alternative segments 1, 2, and 3 toward Stonewall
Mountain (32).

3.3.3.3.2.7 Mina Common Segment 2 (Stonewall Flat Area). Common segment 2 would begin
west of Stonewall Mountain and south of the intersection of U.S. Highway 95 and State Route 266. Mina
common segment 2 would be in Class IV land and would never pass closer than 6.9 kilometers (4.3
miles) to the Class II Stonewall Mountain area.

Note: At this point, the Mina rail alignment becomes the same as the Caliente rail alignment. Although
descriptions of the remaining alternative segments and common segments are the same as for the Caliente
rail alignment, DOE has repeated them here for continuity. There are no Mina common segments
numbered 3 and 4; instead, DOE has retained the numbering (common segments 5 and 6) used in the
description of the Caliente alternative segment.

3.3.3.3.2.8 Bonnie Claire Alternative Segments. The Bonnie Claire alternative segments would
cross Class IV lands to the southwest of the Nevada Test and Training Range and past Scottys Junction at
the intersection of U.S. Highway 95 and State Route 267, which the BLM manages as a Class III area
west of U.S. Highway 95. A key observation point at Scottys Junction provides a view northeast toward
the alternative segments (33).

3.3.3.3.2.9 Common Segment 5 (Sarcobatus Flat Area). Common segment 5 would cross Class
IV land between the Bonnie Claire area and the Oasis Valley area. There are no visual resources of
concern along this common segment and, therefore, no key observation points.

3.3.3.3.2.10 Oasis Valley Alternative Segments. The Oasis Valley alternative segments would
cross Class IV areas through Oasis Valley. A key observation point (35) is located north of Springdale,
looking east over the Oasis Valley, showing a typical landscape. A key observation point (34) provides a
view of a typical cut.

3.3.3.3.2.11 Common Segment 6 (Yucca Mountain Approach). Common segment 6 would
pass from the Oasis Valley area, near Beatty and across Beatty Wash, through the Nevada Test Site to the
Yucca Mountain Site. State Route 374, entering Beatty, is a Class III area. Common segment 6 would
cross approximately 10 kilometers (6.2 miles) of Class III lands before it entered the Nevada Test Site,
but the segment would be more than 15 kilometers (9.3 miles) from U.S. Highway 95 in this section.
Land on the Nevada Test Site is not under BLM jurisdiction. Land on the Nevada Test Site that is visible
from U.S. Highway 95 and that the rail alignment would cross is considered Class IV in this evaluation.
A key observation point (36) is located north of Beatty, with views from U.S. Highway 95 over the Class
IV lands surrounding the access road to Beatty Wash. The viewshed within the wash is considered a
contributing element to cultural resources within the wash that are important to American Indians

(DIRS 174205-Kane et al. 2005, p. 17). Beatty Wash and the rail alignment through it would not be
visible from the highway. Therefore, DOE did not select key observation points in this area.
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3.3.4 AIR QUALITY AND CLIMATE

This section describes the present air quality and climate characteristics along the Mina rail alignment and
summarizes information from ambient air monitoring and meteorological data collection in the region.
Section 3.3.4.1 describes the region of influence for air quality and climate; Section 3.3.4.2 describes
general air quality characteristics in the Mina rail alignment region of influence; and Section 3.3.4.3
describes the climate characteristics in the Mina rail alignment region of influence.

3.3.4.1 Region of Influence

The region of influence of air quality and climate along the Mina rail alignment includes a small portion
of Churchill County near Hazen, Lyon, Mineral (including the Walker River Paiute Reservation),
Esmeralda, and Nye Counties. Historic data on pollutant emissions inventories and compliance status for
the State of Nevada are calculated at the county level, and these data provide a basis for determining
existing air quality in the region of influence and for use in analyzing potential impacts to air quality (see
Section 4.3.4).

However, air-emissions fixed-point sources such as quarries and linear sources such as operating railroads
can subject certain locations (known as receptors; for example, population centers) to higher localized
levels of pollutants than a regional analysis would suggest. Therefore, DOE also selected more focused
study locations within the region of influence in which to assess air quality impacts on specific receptors.
These locations are the population centers near the Mina rail alignment (Schurz, Hawthorne, Mina, and
Silver Peak) and two potential quarry sites northeast of Luning (Gabbs Valley Range) and southwest of
Goldfield (Malpais Mesa).

In addition to regulated air pollutants that affect air quality, greenhouse gas emissions have been
identified as an air pollutant with a potential impact on climate. However, unlike regulated air pollutants,
greenhouse gas emissions are only important as to their contribution globally so their regions of influence
are at the global scale.

3.3.4.2 Existing Air Quality

Air quality is determined by measuring concentrations of certain pollutants in the atmosphere. The U.S.
Environmental Protection Agency designates an area as being in attainment for a particular pollutant if
ambient concentrations of that pollutant are below the National Ambient Air Quality Standards. The
pollutants regulated under the State of Nevada and National Ambient Air Quality Standards are ozone,
carbon monoxide, nitrogen dioxide, sulfur dioxide, particulate matter (PM;y and PM;5), and lead.
Collectively, these pollutants are referred to as criteria air pollutants. Table 3-95 lists the National
Ambient Air Quality Standards for both the primary public health standard and the secondary public
welfare standards in comparison to State of Nevada Ambient Air Quality Standards. Although emissions
of principal anthropogenic greenhouse gas, carbon dioxide, are not currently subject to State of Nevada or
federal standards, the impact of CO, on global climate change is a topic of increasing awareness and
concern to members of the public.

Areas in violation of one or more of these standards are classified as nonattainment areas. If there is not
enough air quality data to determine the status of a remote or sparsely populated area, then the U.S.
Environmental Protection Agency lists the area as unclassifiable. However, for regulatory purposes,
unclassifiable areas are considered to be in attainment. All portions of the Mina rail alignment would be
within areas classified as in attainment for all National Ambient Air Quality Standards.
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Table 3-95. State of Nevada and National Ambient Air Quality Standards® (page 1 of 2).

National National
Nevada standards primary secondary  Notes regarding the air
Pollutant®  Averaging time® concentration” standards” standards” quality standard
Ozone 1 hour 0.12 ppm None None Not to be exceeded
(235 pg/m’) where the general public
has access.

8 hours None 0.075 ppm Same as To attain this standard,

(147 pg/m’) primary the 3-year average of the
fourth-highest daily
maximum 8-hour
average ozone
concentrations measured
at each monitor within
an area over each year
must not exceed 0.075
ppm.

Ozone, Lake 1 hour 0.10 ppm None None Not to be exceeded
Tahoe Basin (195 pg/m’) where the general public
has access.
Carbon 8 hours 9 ppm 9 ppm None Not to be exceeded
monoxide (10,500 pg/m3) for (10,500 pg/m’) more than once per year.
elevations less than  at any
5,000 feet'above elevation
mean sea level
6 ppm
(7,000 pg/m”) for
elevations greater
than 5,000 feet
above mean sea
level
Carbon 1 hour 35 ppm 35 ppm
monoxide (at (40,500 pg/m’) (40,500 pg/m?)
any elevation)
Nitrogen Annual arithmetic  0.053 ppm 0.053 ppm Same as Not to be exceeded.
dioxide mean (100 pg/m’) (100 pg/m?) primary
Sulfur Annual arithmetic  0.03 ppm 0.03 ppm None Not to be exceeded.
dioxide mean (80 pg/m’) (80 pg/m’)

24 hours 0.14 ppm 0.14 ppm Not to be exceeded

(365 pg/m’) (365 pg/m?) more than once per year.

3 hours 0.5 ppm None 0.5 ppm

(1,300 pug/m*) (1,300
ug/m?)
Particulate Annual arithmetic 50 pg/m’ Revoked® Revoked® The 3-year average of
matter as mean the weighted annual
PM;, mean concentration at
each monitor within an
area.

24 hours 150 ug/m’ 150 pg/m’ Not to be exceeded
more than once per
year.!

DOE/EIS-0369 3-463




AFFECTED ENVIRONMENT — MINA RAIL ALIGNMENT

Table 3-95. State of Nevada and National Ambient Air Quality Standards® (page 2 of 2).

National National
Nevada standards primary secondary Notes regarding the air
Pollutant® Averaging time® concentration” standards® standards® quality standard
Particulate Annual arithmetic None 15 pg/m’ Same as The 3-year average of
matter as mean primary the weighted annual
PM, s mean concentration
from single or
multiple
community-oriented
monitors.

24 hours 35 pg/m’ 35 pg/m’ The 3-year average of
the 98th percentile of
24-hr concentrations at
each
population-oriented
monitor within an
area.®

Lead" Quarterly 1.5 pg/m’ 1.5 pg/m’ Same as Not to be exceeded.
arithmetic mean primary

Hydrogen 1 hour 0.08 ppm None None Not to be exceeded.

sulfide” (112 pg/m?)

a. Sources: Nevada Administrative Code Section 445B.22097 and 40 CFR 50.4 through 50.11.

b. PM, = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; PM, s = particulate matter with an aerodynamic

-0 a0

diameter less than or equal to 2.5 micrometers; ppm = parts per million; pg/m*= micrograms per cubic meter.

Time over which pollutant is measured.

To convert feet to meters, multiply by 0.3048.

The U.S. Environmental Protection Agency revoked the annual PM;, standard effective December 18, 2006 (71 FR 60853, October 17, 2006).
The 24-hour state standard is attained when the expected number of days per calendar year with a 24-hour average concentration above the
standard is equal to or less than 1. The expected number of days per calendar year is based on an average of the number of exceedances per
year for the last 3 years.

The 24-hour state standard is attained when the second highest of a 3-year rolling average of the 24-hour concentration at each monitor is less
than the standard.

The proposed railroad would not emit lead or hydrogen; they are included here for completeness.

The most representative air quality data for the northern portion of the Mina rail alignment (Churchill,
Lyon, and Mineral Counties and the Walker River Paiute Reservation) consists of historical monitoring
data collected at three locations: Schurz for particulate matter; the Fort Churchill Power Plant (near
Wabuska) for carbon monoxide, nitrogen dioxide, and sulfur dioxide (DIRS 182287-Hoelscher 2007, all);
and Fallon for ozone (DIRS 179933-State of Nevada 2007, all). The Schurz data are recent ambient air
quality data collected and reported on the Tribal Environmental Exchange Network; the Fort Churchill
Power Plant data was collected in preparation for a Prevention of Significant Deterioration

Permit Application for the Sierra Pacific Power Company during the late 1990s; and the nearest
representative ozone data were data collected from Fallon by the Nevada Department of Environmental
Protection. While the Fort Churchill air quality data are somewhat outdated, the little development or
population growth in the region since that time strongly suggests that the Fort Churchill air quality data

remains representative of the region in the vicinity of the Mina rail alignment. Additional air quality data
are available, such as carbon monoxide from Minden and particulate matter from Fernley and
Gardnerville, but these locations are more than 50 kilometers (30 miles), 18 kilometers (11 miles), and 50
kilometers, respectively, from the Mina rail alignment at its closest and are influenced by local emissions
sources not representative of the region near the rail alignment.
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The only gas-phase monitoring study made in the southern portion (Esmeralda and Nye Counties) of the
Mina rail alignment is a special study at Yucca Mountain covering a 4-year period from October 1991 to
September 1995 (DIRS 102877-CRWMS M&O 1999, all). The limited amount of air quality data
reflects choices made by national and state agencies to focus monitoring resources either on population
centers or pristine areas such as national parks. Additional data on particulate matter are available based
on monitoring in the vicinity of Yucca Mountain from 1989 to 1997 (DIRS 102877-CRWMS

M&O 1999, all; DIRS 102876-CRWMS M&O 1997, all; DIRS 147777-SAIC 1992, all; DIRS 1477800
SAIC 1992, all), from three sites from 1998 to 2001 (DIRS 173738-DOE 2002, p. 42), and from two sites
from 2002 through 2005 (DIRS 168842-DOE 2003, p. 42; DIRS 173740-DOE 2004, p. 36; DIRS
176801-Wills 2005, p. 38; DIRS 179948-DOE 2006, p. 40). While these data sets pertain to locations
more than 110 kilometers (70 miles) from the Goldfield area, DOE believes they are representative of the
ambient air quality along the southern portion of the Mina rail alignment, because no large emission
sources or metropolitan areas are located in the region that would otherwise affect air quality. However,
local natural sources of particulate matter, such as barren land or dry lake beds (such as Sarcobatus Flat),
could generate higher localized concentrations of particulate matter.

In the vicinity of the southern portion of the Mina rail alignment, the closest location (other than the
Yucca Mountain Site) for which there are recent air quality data is Pahrump, Nevada. However,
Pahrump, which is in the extreme southern tip of Nye County, is 65 kilometers (40 miles) southeast of the
Mina rail alignment and only monitors particulate matter. In recent years there have been exceedances of
the National Ambient Air Quality Standards for particulate matter in Pahrump because there has been
substantial construction activity and population growth in the Pahrump Valley. In September 2003,
Pahrump entered into a Memorandum of Understanding (DIRS 178128-Nevada Division of
Environmental Protection 2003, p. 5) with the U.S. Environmental Protection Agency, the State of
Nevada, and Nye County to develop an air quality improvement plan, with quantified emission-reduction
measures so that the emission reduction strategies will be adequate to ensure the area stays in attainment
of the particulate matter standards and with the objective that the area would be in attainment by 2009.
Pahrump has a background monitoring site intended to represent natural background concentrations of the
northern Mojave Desert; however, some disturbed land in the vicinity of the monitor makes the site only
representative of the local background in the Pahrump Valley. Because of Pahrump’s distance from the
Mina rail alignment and heavy construction activity and population growth, its air quality is not
representative of the area of the Mina rail alignment.

Along the northern portion of the Mina rail alignment (Churchill, Lyon, and Mineral Counties, and the
Walker River Paiute Reservation), the most representative air quality data was collected at three locations
depending on the air pollutant. Particulate matter data for Schurz are available for the period 2004 to
2006 (DIRS 180073-Tribal Environmental Exchange Network 2007, all). Sierra Pacific Power Company
collected data at the Fort Churchill Power Plant from January 1996 through May 1998; these data contain
information on sulfur dioxide, nitrogen dioxide, and carbon monoxide (DIRS 182287-Hoelscher 2007,
all). The nearest representative ozone information is data the Nevada Department of Environmental
Protection collected at Fallon, Nevada, from 2000 through 2003 (DIRS 179933-State of Nevada 2007,
all). Figure 3-178 shows meteorological and air quality monitoring station locations along the Mina rail
alignment.

The Fort Churchill Power Plant data and the Nevada Bureau of Air Quality Planning data were designed
to comply with the U.S. Environmental Protection Agency’s On-Site Meteorological Program Guidance
for Regulatory Modeling Applications (DIRS 101822-EPA 1987, all) and Ambient Monitoring Guidelines
for Prevention of Significant Deterioration (PSD) (DIRS 108989-EPA 1987, all).

DOE collected data from the Tribal Environmental Exchange Network. The data includes hourly
meteorological and air quality monitoring data that starts in May 2003. Hourly air quality monitoring
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Figure 3-178. Meteorological and air quality monitoring stations along the Mina rail alignment.
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data includes PM,, and PM, s, using a method equivalent to the U.S. Environmental Protection Agency’s
integrated filter reference method, for continuous monitoring of PM;y and PM, 5. DOE collected,
processed, and conducted some limited quality assurance reviews on the meteorological and hourly air
quality values to characterize the background PM,, and PM, 5 concentration for the Walker River Paiute
Reservation. To verify and assure the quality of the monitoring values, DOE performed statistical checks
for reasonableness in the monitored values. Additionally, DOE prepared statistics on the rate of change to
identify periods with possible equipment malfunction and remove data with extreme change in hourly
concentrations.

DOE then screened the PM,y and PM, 5 data for cases when the PM, 5 was reported to be higher than the
PM,, concentration. If the PM;, concentration was within three standard deviations of the mean hourly
PM,, concentration, then the PM,, concentration was assumed correct and the PM, s concentration set to
missing; otherwise the PM;, was set to missing. After screening, DOE summarized both the PM;, and
PM,; 5 concentrations for the daily and annual averages from the available dataset. To determine annual
values, the Department determined quarterly averages of PM,, and PM, 5 for those periods in which the
hourly PM,y and PM, s measurements, respectively, met a completeness criterion of at least 75 percent
(DIRS 179932-EPA 1999, pp. 5 to 16).

Tables 3-96 through 3-98 summarize the particulate matter air quality monitoring at Schurz, the air
quality monitoring at Fort Churchill Power Plant, and the ambient ozone monitoring at Fallon, Nevada,
respectively. These represent the best available information on the air quality along the northern portion
of the Mina rail alignment. The second highest 24-hour and annual PM,, measurements were 99 and 23
micrograms per cubic meter, respectively. These measurements, made at Schurz in 2005, are
approximately 66 and 46 percent of the national and state regulatory standard of 150 and 50 micrograms
per cubic meter. Ambient concentrations of carbon monoxide, nitrogen dioxide, and sulfur dioxide
measured at Fort Churchill were also well below the ambient air quality standards with their maximum
percentages at 16, 8, and 18 percent of their respective national and state regulatory standards. For ozone
there has been no exceedance of the 1- or 8-hour standard. The highest percentage was for the 8-hour
ozone standard (0.08 parts per million), at 88 percent.

No ambient monitoring data were available for lead. However, DOE expects concentrations of lead to be
far below the regulatory standard because there are no industrial sources in the region of influence (or
near enough to transport this contaminant into the region of influence), and lead-based gasoline,
previously the principal source of lead in the air, has been phased out.

Along the southern portion of the Mina rail alignment, the most representative data are from the DOE
Environmental Safety and Health Department, which began air quality monitoring in the Yucca Mountain
vicinity in 1989. The air quality network originally consisted of Sites YMP1 and YMP5; DOE added
Sites YMP6 and YMP9 in 1992.

DOE designed the air quality and meteorological monitoring program to comply with the U.S.
Environmental Protection Agency’s On-Site Meteorological Program Guidance for Regulatory Modeling
Applications (DIRS 101822-EPA 1987, all) and Ambient Monitoring Guidelines for Prevention of
Significant Deterioration (PSD) (DIRS 108989-EPA 1987, all), and with U.S. Nuclear Regulatory
Commission meteorological monitoring guidance (ANSI/ANS-2.5-1984, Standard for Determining
Meteorological Information at Nuclear Power Sites, and Regulatory Guide 1.23, Rev. 0, Onsite
Meteorological Programs).

DOE monitored the criteria gaseous pollutants of carbon monoxide, nitrogen dioxide, ozone, and sulfur
dioxide at YMP1 from October 1991 through September 1995. DOE also monitored the concentration of
PM,, at YMP1; the ambient air quality monitoring program included sampling of PM,, every sixth day,
based on the U.S. Environmental Protection Agency’s representative schedule of sampling.
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Table 3-96. Maximum observed ambient air quality concentrations at Schurz, Nevada (2004 to 2006)
compared to the Nevada and National Ambient Air Quality Standards for particulate matter.™”

Pollutant® Averaging time 2004 2005 2006 High Nevada and NAAQS®
PM, 24-hour highest NAY 136 73 136 None
24-hour second highest NA 99 70 99 150
Annual average NA 23 11 23 50°
PM,; s 24-hour 98th percentile 12 24 11 24F 35
Annual average 34 3.9 5.4 5.4 15

a. Source: DIRS 180073-TREX 2007, all.

b. Concentrations are shown in micrograms per standard cubic meter.

c. PM,o= particulate matter with an aerodynamic diameter equal to or less than 10 micrometers; PM, s = particulate matter with an aerodynamic
diameter equal to or less than 2.5 micrometers.

d. NA =not applicable. NAAQS = National Ambient Air Quality Standard

e. The U.S. Environmental Protection Agency revoked the annual PM;, standard effective December 18, 2006 (71 FR 60853, October 17, 2006).
The Nevada state standard remains in effect and is reported here.

f. For comparison to the air quality standard, the three-year average is 16 micrograms per cubic meter.

Table 3-97. Fort Churchill maximum observed ambient gaseous air quality concentrations in comparison
to the Nevada Standards for Air Quality and the National Ambient Air Quality Standards
(in parts per million by volume).*

Nevada and (1/10/96 to (1/1/97 to (1/1/98 to (4/1/98 to
Pollutant NAAQS® 12/31/96) 12/31/97) 03/1/98) 5/11/98)
Carbon 35 (1 hour) 1.1 1.8 0.8 0.5
monoxide  9¢ (8 hour) 1.0 1.4 0.7 0.4
Nitrogen 0.053 (annual) 0.004 0.004 0.002 NAY
dioxide
Sulfur 0.50 (3 hour) 0.072 0.020 0.005 0.004
dioxide 0.14 (24 hour) 0.025 0.019 0.003 0.003
0.03 (annual) 0.002 0.002 0.002 NA

. Source: DIRS 182287-Hoelscher 2007, all.

. NAAQS = National Ambient Air Quality Standards.

. Nevada Standards for Air Quality: less than 5,000 feet above mean sea level.
. NA =not applicable.

o0 o

Table 3-98. Fallon, Nevada, highest 1-hour and fourth highest 8-hour observed ozone concentrations in
comparison to the Nevada Standards for Air Quality and the National Ambient Air Quality Standards
(in parts per million by volume).”

Nevada and
Pollutant NAAQSb 2000 2001 2002 2003
Ozone 0.12 (1 hour) 0.080 0.070 0.070 0.080
0.075 (8 hour) 0.070 0.059 0.058 0.067

a. Source: DIRS 179933-State of Nevada 2007, all.
b. NAAQS = National Ambient Air Quality Standards; Nevada, federal standard is for 8-hour; state standard is for 1-hour.

DOE/EIS-0369 3-468



AFFECTED ENVIRONMENT — MINA RAIL ALIGNMENT

YMP5, the second site measuring PM, represented background conditions away from site activities at
Yucca Mountain. Measurements at YMPS5 began in April 1989 and continued until 2002.

In October 1992, DOE added two sites to measure PM;:

e YMPG, along the western border of the Nevada Test Site where the Test Site meets the U.S. Air Force
land in upper Yucca Wash, measured particulate matter that might be transported from Midway
Valley toward the northwest through Yucca Wash (discontinued in September 1999).

e  YMPY, at Gate 510 on the southern border of the Nevada Test Site, north of Amargosa Valley.

Tables 3-99 and 3-100 summarize the results of the particulate matter air quality monitoring programs.
More information on the results of the sampling program is available in Environmental Baseline File for
Meteorology and Air Quality (DIRS 102877-CRWMS M&O 1999, all); Meteorological Monitoring
Program Particulate Matter Ambient Air Quality Monitoring Report January through December 1996
(DIRS 102876-CRWMS M&O 1997, all); Particular Matter Ambient Air Quality Data Report for

1989 and 1990 (DIRS 147777-SAIC 1992, all); and Particular Matter Ambient Air Quality Data Report
for 1991 (DIRS 147780-SAIC 1992, all).

Between 1989 and 1997, the highest 24-hour PM,o measurement was 67 micrograms per cubic meter.
This measurement, made at Site YMPS5 in 1995, is approximately 45 percent of the regulatory standard of
150 micrograms per cubic meter (40 CFR 50.4 through 50.11). The second-highest value at any site,
which is the regulatory level for an exceedance of the air quality standard, was 49 micrograms per cubic
meter at Site YMP1 in 1990, which is 33 percent of the standard (the second-highest value would be used
to determine whether there was a violation of the PM,, standard).

The annual averages were between 6 and 13 micrograms per cubic meter (Site YMP9 [1998] and
Site YMP5 [1989], respectively), which is less than 30 percent of the Nevada annual standard
(50 micrograms per cubic meter).

Table 3-100 lists the annual highest and second-highest 24-hour concentrations, and the annual average
PM, concentration for the period 1998 to 2005 for YMP1, YMPS5, and YMP9, and shows the measured
levels of ambient particulate matter were well below the federal and Nevada particulate matter standards.

Table 3-101 lists YMP1 results for monitoring of gaseous criteria pollutants (carbon monoxide, nitrogen
dioxide, ozone, and sulfur dioxide) for each year of the 4-year monitoring period (1991 to 1995); for
comparison, the National Ambient Air Quality Standards are also shown.

Ambient concentrations of carbon monoxide and sulfur dioxide were below the threshold of reliable
detection of the instrument. Nitrogen dioxide occasionally registered values of a few hundredths of parts
per million by volume, typically associated with nearby vehicle activity. The number of hours per
operating quarter with measurements above the threshold was between 1 hour and 161 hours, which
occurred from October through December 1993. The results listed in Table 3-101 are expressed in the
units of the applicable standard (annual average of nitrogen dioxide), and the listed values are based on
the threshold of reliable detection for that instrument.

DOE believes these measurements of particulate matter, carbon monoxide, nitrogen dioxide, and sulfur
dioxide are representative of the air quality along the southern portion of the Mina rail alignment
(Esmeralda County and south) because the region of influence has no large emission sources or
metropolitan areas that would otherwise affect its air quality. However, in areas close to barren land or
dry lake beds, there could be higher particulate matter concentrations.
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Table 3-99. Summary of PM,, concentrations at sites in the vicinity of Yucca Mountain
(1989 to 1997).%>¢

Sampler  Averaging time 1989 1990 1991 1992 1993 1994 1995 1996 1997 High
Site YMP1 24-hour highest 41 62 33 30 30 39 21 60 31 62
Second highest 27 49 25 24 22 26 20 23 21 49
Annual average 12 12 10 12 10 10 10 10 9 12
Site YMPS  24-hour highest 40 51 45 49 21 42 67 57 26 67
Second highest 38 43 33 27 20 23 21 35 19 43
Annual average 13 10 10 12 9 9 10 10 9 13
Site YMP6  24-hour highest NA NA NA NA 21 25 14 32 59 59
Second highest NA NA NA NA 21 20 13 21 18 21
Annual average NA NA NA NA 9 7 7 9 8 9
Site YMP9  24-hour highest NA NA NA 31 21 39 15 57 29 57
Second highest NA NA NA 31 21 19 14 28 19 31
Annual average NA NA NA NA 9 8 7 10 8 10

a. Sources: DIRS 102877-CRWMS M&O 1999, p. 13; DIRS 102876-CRWMS M&O 1997, p. 13; DIRS 147777-SAIC 1992, p. 13;
DIRS 147780-SAIC 1992, p. 13.
b. Concentrations are shown in micrograms per standard cubic meter (pg/m?).
c. PM,o= particulate matter with an aerodynamic diameter equal to or less than 10 micrometers; NA = samples were not taken during the
corresponding monitoring period.

Table 3-100. Summary of PM;, concentrations at sites in the vicinity of Yucca Mountain

(1998 to 2005).*>¢
Sampler Averaging time 1998 1999 2000 2001 2002 2003 2004 2005 High
Site YMP1 24-hour highest 30 18 38 23 52 33 24 32 52
Second highest 17 34 34 19 37 17 19 29 37
Annual average 8 8 11 8 10 8 8 9 11
Site YMP5 24-hour highest 26 24 45 27 NA NA NA NA 45
Second highest 18 21 39 25 NA NA NA NA 39
Annual average 7 8 12 10 NA NA NA NA 12
Site YMP9 24-hour highest 22 18 36 22 43 39 27 26 43
Second highest 20 17 33 19 39 38 21 26 39
Annual average 6 8 11 9 10 11 9 9 11

a. Sources: DIRS 173738-DOE 2002, p. 42; DIRS 168842-DOE 2003, p. 44; DIRS 173740-DOE 2004, p. 36; DIRS 176996-DOE 2005,
p- 38; DIRS 179948-DOE 2006, p. 40.
b. Concentrations are shown in micrograms per standard cubic meter (ug/m®).
¢. PM,(= particulate matter with an aecrodynamic diameter equal to or less than 10 micrometers; NA = samples were not taken during the
corresponding monitoring period.

Ozone was the only gaseous criteria pollutant to routinely register ambient levels above the instrument
threshold. Ozone levels never exceeded the regulatory limit for the 1-hour average standard (0.12 parts
per million by volume). The highest 1-hour average was 0.096 parts per million. Note that the 1-hour
average standard was withdrawn in 2005, and has now been replaced with an 8-hour average standard

(0.08 parts per million). Ozone is formed in the atmosphere under the presence of sunlight,
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Table 3-101. Site YMP1 maximum observed ambient gaseous air quality concentrations in comparison
to the Nevada Standards for Air Quality and the National Ambient Air Quality Standards
(in parts per million by volume).”

Nevada and Year 1 Year 2 Year 3 Year 4
Pollutant NAAQS® (10/91t0 9/92)  (10/92 t0 9/93)  (10/93 to 9/94)  (10/94 to 9/95)

Carbon monoxide 35 (1 hour) 0.2 0.2 0.2 0.2

9°¢ (8 hour) 0.2 0.2 0.2 0.2
Nitrogen dioxide 0.053 (annual) 0.0020 0.0020 0.0021 0.0021
Ozone* (for Nevada 0.12 (1 hour) 0.096 0.093 0.081 0.083
ambient air quality only) 0.75 (8 hour) (1 hour) (1 hour) (1 hour) (1 hour)
Sulfur dioxide 0.50 (3 hour) 0.002 0.002 0.002 0.002

0.14 (24 hour) 0.002 0.002 0.002 0.002

0.03 (annual) 0.002 0.002 0.002 0.002

Source: DIRS 102877-CRWMS M&O 1999, p. 14; 40 CFR 50.4 through 50.11.

NAAQS = National Ambient Air Quality Standards.

Nevada Standards for Air Quality: less than 5,000 feet above mean sea level.

The 1-hour average primary and secondary standards of 0.12 parts per million for ozone were withdrawn in 2005, and were replaced with 8[1
hour average standards of 0.08 parts per million. On March 12, 2008, the U.S. Environmental Protection Agency revised these primary and
secondary 8-hour ozone standards from 0.08 parts per million to 0.075 parts per million. The final rule was published in the Federal Register
on March 27, 2008 (73 FR 16436), to be effective on May 27, 2008.

a0 o

nitrogen oxides, and volatile organic compounds. Ozone typically has the highest concentrations during
warm weather because strong sunlight and high temperatures are more conducive to higher ambient
concentrations. Approximately 90 percent of the warm-season hours had concentrations between 0.020
and 0.060 parts per million; only 44 hours had concentrations in excess of 0.080 parts per million.

Available data for Death Valley National Park (for 1995 to 2004), 50 kilometers (30 miles) to the west of
the southern portion of the Mina rail alignment, reported a highest 1-hour average concentration of

0.095 parts per million (DIRS 176115-EPA 2005, all), which is similar to the ozone values measured at
Yucca Mountain. Ozone concentrations to the east are anticipated to be even lower because of their
greater distance from emission sources.

Again, no ambient monitoring data were available along the southern portion of the rail alignment for
lead. However, DOE expects concentrations of lead to be far below the regulatory standard because there
are no industrial sources in the region of influence (or near enough to transport this contaminant into the
region of influence), and lead-based gasoline, previously the principal source of lead in the air, has been
phased out.

No ambient monitoring data were available for PM, 5 and PM,,, but PM, 5 can be estimated from
measurements of ambient PMy,. In the region of influence, nearly all PM,, would be generated from the
resuspension of surface-level soil and mineral materials. A U.S. Department of Agriculture study on
wind erosion in the western United States found that over all soils, the fraction of PM,, as PM, 5 was
about 15 percent, ranging from 10 to 30 percent (DIRS 173838-Hagen 2001, p. 1). To be conservative,
DOE applied the upper end of this range (30 percent) to the ambient PM;, data collected at Yucca
Mountain (Sites YMP1, YMPS5, and YMP9), and the resulting data indicated the highest expected 24-hour
concentration of PM, 5 would be 16 micrograms per cubic meter, and the highest expected annual average
concentration would be 4 micrograms per cubic meter. These figures are 46 and 26 percent of the
standards for PM,s. Table 3-102 summarizes these results and indicates that PM, s would be well below
the National Ambient Air Quality Standards at all locations along the Mina rail alignment.
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Table 3-102. Maximum observed ambient air quality concentrations at sites in the vicinity of Yucca
Mountain (1998 to 2003) compared to the Nevada and National Ambient Air Quality Standards for
particulate matter.*>*

Nevada and
Sampler NAAQS! 1998 1999 2000 2001 2002 2003 2004 2005 High
PM,, 24 hour: 150 30 24 45 27 52 39 27 32 52
Annual: 50° 8 8 12 10 10 11 9 9 12
Estimated'PM, s 24 hour: 35 9 7 14 8 16 12 8 10 16
Annual: 15 2 2 4 3 3 3 3 3 4

a. Sources: DIRS 173738-DOE 2002, p. 42; DIRS 168842-DOE 2003, p. 44; DIRS 173740-DOE 2004, p. 36; DIRS 176996-DOE 2005, p. 38;
DIRS 179948-DOE 2006, p. 40; 40 CFR 50.4 through 50.11.

b. PM,,= particulate matter with an aerodynamic diameter equal to or less than 10 micrometers; PM, s = particulate matter with an aerodynamic
diameter equal to or less than 2.5 micrometers.

c. Concentrations are shown in micrograms per standard cubic meter.

d. NAAQS = National Ambient Air Quality Standards.

e. The U.S. Environmental Protection Agency revoked the annual PM;, standard effective December 18th, 2006 (71 FR 60853, October 17,
2006).

f. Estimated based on upper-end range of PM,, data assuming 30 percent of PM,, is PM, s (DIRS 173838-Hagen 2001, p. 1).

3.3.4.3 Climate

The Mina rail alignment would cross desert and semi-desert areas that generally have abundant hours of
cloud-free days, low annual precipitation, and large daily ranges in temperature.

To characterize the existing climate, DOE collected meteorological data from 41 meteorological
monitoring stations within the Mina rail alignment region of influence (see Figure 3-178 and Table 3-103).

The following eight groups operated these stations:

National Oceanic and Atmospheric Administration

Community Environmental Monitoring Program

DOE Environment, Safety and Health Programs Department Network
Tribal Environmental Exchange Network

National Renewable Energy Laboratories

Nevada State Office of Energy

National Interagency Fire Center - Remote Automated Weather Station
U.S. Air Force

The Meteorological Data Acquisition Network is a network of meteorological stations operated by the
National Oceanic and Atmospheric Administration, Air Resources Laboratory/Special Operations and
Research Division. The Community Environmental Monitoring Program is a joint effort between the
DOE Nevada Operations Office, the University of Nevada Desert Research Institute, and the Community
College System of Nevada, and is a network of monitoring stations in communities surrounding the
Nevada Test Site that check the environment for radioactivity and check a variety of meteorological
parameters. The Walker River Paiute Reservation station is part of a national network of meteorological
stations operated by each tribe and is reported through the Tribal Environmental Exchange Network.

The National Renewable Energy Laboratories supports the collection of wind data operated by the Desert
Research Institute for potential site locations for wind energy development. The Nevada State Office of
Energy operates a similar program for the collection of wind monitoring data on potential site locations
for wind energy development. The Remote Automated Weather Station operated by the National
Interagency Fire Center is a network of meteorological stations that monitor weather data that assists
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Table 3-103. Meteorological stations in the Mina rail alignment air quality and climate region of
influence™ (page 1 of 2).

Station name Elevation (in feet)* Source Wind data
Reno 4,400 WRCC Yes
Fallon 3,934 WRCC Yes
Dead Camel Mtn 4,490 RAWS Yes
L & S Dairy 4,340 NSOE Yes
Kennecott Rawhide 5,100 NSOE Yes
Schurz 4,198 TREX Yes
Hawthorne 4218 WRCC NA
Luning 7W 4,443 NREL Yes
Luning 5N 4,998 NREL Yes
Mina 4,545 WRCC NA
Tonopah 24NW 5,035 NREL Yes
Royston Hills 5,100 RAWS Yes
Tonopah 6,023 CEMP Yes
Tonopah Airport 5,428 WRCC NA
Silverpeak 4,258 WRCC NA
Goldfield 5,688 CEMP Yes
Tonopah Test Range 5,546 Air Force Yes
Sarcobatus Flat 4,021 CEMP Yes
Oriental Wash 4,100 RAWS Yes
Beatty 8 North 3,548 WRCC NA
Beatty 3,302 CEMP Yes
Amargosa Farms 2,447 CEMP Yes
Mercury 3,309 WRCC Yes
07 5,455 MEDA NA
14 4,697 MEDA NA
18 5,030 MEDA NA
21 4,960 MEDA NA
24 4,937 MEDA NA
25 2,741 MEDA NA
26 3,716 MEDA NA
27 4,495 MEDA NA
42 2,889 MEDA NA
NTS 60 (YMP1) 3,727 DOE NA
Gate 510 (YMP9) 2,748 DOE NA
Fortymile Wash (YMP5) 3,122 DOE NA
Knothead Gap (YMPS) 3,706 DOE NA
Sever Wash (YMP7) 3,543 DOE NA
Yucca Mountain (YMP2) 4,847 DOE NA
Coyote Wash (YMP3) 4,191 DOE NA
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Table 3-103. Meteorological stations in the Mina rail alignment air quality and climate region of
influence™ (page 2 of 2).

Station Name Elevation (in feet)* Source Wind data
Alice Hill (YMP4) 4,047 DOE NA
WT-6 (YMP6) 4,313 DOE NA

a. Sources: DIRS 165987-WRCC 2002, all; DIRS 180073-TREX 2007, all.

b. CEMP = Community Environmental Monitoring Program; DOE = DOE Environment, Safety and Health Programs Department Network;
MEDA = Meteorological Data Acquisition Network; NREL = National Renewable Energy Laboratory; RAWS = Remote Automated Weather
Station, NSOE = Nevada State Office of Energy; NA = not available; NTS = Nevada Test Site; WRCC = Western Regional Climate Center;
YMP = Yucca Mountain Project, TREX = Tribal Environmental Exchange Network.

c. To convert feet to meters, multiply by 0.3048.

land-management agencies with a variety of efforts primarily directed at rating fire danger. The U.S. Air
Force has historically operated a meteorological station from time to time on the Nevada Test and
Training Range at the Tonopah Test Range and archives this data with the Air Force Combat Climatology
Center.

DOE acquired data not directly available through these programs through the Western Regional Climate
Center (DIRS 165987-WRCC 2002, all), which maintains historical climate databases for most of the
climate stations and operational National and Military Weather Service stations throughout the western
United States, including a network of stations that collect daily climate observations.

Table 3-103 lists the stations and their respective elevations in the Mina rail alignment air quality and
climate region of influence. All stations collected temperature and precipitation data, and Table 3-103 also
identifies those stations that collected wind speed and direction data. The range of elevations over which
weather data were collected is approximately the same as the elevation range of the Mina rail alignment —
from 747 meters (2,450 feet) at the Amargosa Farms Station to 1,836 meters (6,023 feet) at Tonopah.

The Mina rail alignment would cross a variety of topographic features, ranging from mountain passes to
sage-covered deserts. The alignment elevations range from 1,280 meters (4,200 feet) near Schurz in
Mineral County to 1,860 meters (6,090 feet) at Goldfield Summit in Esmeralda County and back down to
1,080 meters (3,540 feet) near the end of the Mina rail alignment at Yucca Mountain. These elevation
changes drive a wide variation in temperature and precipitation.

From north to south, the Mina rail alignment would lie within and be exposed to the climatic conditions

of Churchill, Lyon, Mineral (including the Walker River Paiute Reservation, the bulk of which lies within
Mineral County), Esmeralda, and Nye Counties, as described in Sections 3.3.4.3.1 through 3.3.4.3.5. The
climate discussion that follows is based on the climatic data collected from the sites listed in Table 3-103.

3.3.4.3.1 Churchill County

A small portion of the Mina rail alignment would cross through western Churchill County, at an elevation
of approximately 1,200 meters (4,000 feet). Annual average temperature in this portion of Churchill
County is approximately 13° Celsius (55° Fahrenheit). Because of the arid climate, it is common for
strong daytime heating and rapid nighttime cooling to result in large variations in temperature,
particularly during the summer. Daily temperature variations are smaller during the winter. Summertime
mean maximum temperatures are approximately 33° Celsius (92° Fahrenheit), and are accompanied by
low relative humidity (commonly less than 10 percent). Winter mean minimum temperatures are
approximately minus 5° Celsius (23° Fahrenheit) in December and January.

Precipitation occurs about equally throughout the year although slightly more occurs during the winter
(November through March). Average annual precipitation is less than 130 millimeters (5 inches), but
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daily precipitation levels can be as high as 25 millimeters (1 inch), and historical maximums have
exceeded 50 millimeters (2 inches) per day. Occasional summer thunderstorms can produce heavy rains
that can cause flash floods. From November through April, precipitation might fall as snow. Mean
average total snowfall is about 150 millimeters (6 inches).

Local topography influences winds in western Churchill County along the Mina rail alignment. Wind
speeds are highest in the spring and occasionally generate dust storms. Annual average wind speed is

2.8 meters per second (6.3 miles per hour), with calm conditions (wind speeds of less than 0.58 meter per
second [1.3 miles per hour]) occurring about 20 percent of the time.

3.3.4.3.2 Lyon County

The Mina rail alignment would cross through Lyon County from just west of the Lahontan Dam around
Silver Springs and then past Wabuska and the Fort Churchill siding. The area lies to the east of the
moisture-trapping Sierra Nevada Mountains. Mina rail alignment elevations through the county would
range from about 1,200 meters (3,900 feet) to about 1,300 meters (4,300 feet). This area experiences
abundant hours of cloud-free days, low annual precipitation (less than 150 millimeters [6 inches] per
year), and large diurnal ranges in temperature.

Within Lyon County, the mean annual temperature along the Mina rail alignment is approximately

13° Celsius (55° Fahrenheit) north of Wabuska; south of Wabuska, temperatures are moderated due to cold
air drainage along the Walker River, with a mean annual air temperature of 10° Celsius (50° Fahrenheit).
Because of the arid climate, it is common for strong daytime heating and rapid nighttime cooling to result
in large variations in temperature, particularly during the summer. Summertime mean maximum
temperatures are approximately 41° Celsius (105° Fahrenheit), while in the vicinity of the Walker River
they average approximately 34° Celsius (93° Fahrenheit). Winter mean minimum temperatures are
approximately minus 12° Celsius (10° Fahrenheit) north of Wabuska, while in the vicinity of the Walker
River they average approximately minus 8.9° Celsius (16° Fahrenheit). Annual precipitation in Lyon
County averages less than 150 millimeters (6 inches) per year, with higher amounts found at higher
elevations and lower amounts at lower elevations. During the summer, occasional thunderstorms can
produce heavy rains and cause flash floods. Daily precipitation levels have occasionally exceeded

25 millimeters (1 inch), but generally are much less. Precipitation from November through April might
fall as snow, particularly at higher elevations. Snowfall averages are around 76 to 180 millimeters

(3 to 7 inches).

Local topography in Lyon County strongly influences winds along the Mina rail alignment. Local winds
are generally channeled by topography, with prevailing wind direction oriented along valley axes.
Highest wind speeds occur in the spring, and occasionally generate dust storms. Annual average wind
speeds are around 2.3 meters per second (5.1 miles per hour), with calm conditions occurring more than
30 percent of the time, mostly during the night.

3.3.4.3.3 Mineral County and the Walker River Paiute Reservation

The Mina rail alignment would cross through Mineral County and the Walker River Paiute Reservation
from just east of the Fort Churchill siding and then around Schurz and Walker Lake to Redlich Summit.
The area lies to the east of the moisture-trapping Sierra Nevada Mountains. Elevations of the alignment
through the county and Reservation would range from about 1,300 meters (4,300 feet) to about

1,500 meters (5,000 feet). This area experiences abundant hours of cloud-free days, low annual
precipitation (less than 250 millimeters [10 inches] per year), and large diurnal ranges in temperature.

Within Mineral County and the Walker River Paiute Reservation, the mean annual temperature along the
Mina rail alignment in the vicinity of the Walker River is approximately 11° Celsius (52° Fahrenheit);
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south of Walker Lake the mean air temperature is slightly warmer at 13° Celsius (55° Fahrenheit).

This is due to the absence of the nighttime cold air drainage winds along the Walker River. Because of
the arid climate, it is common for strong daytime heating and rapid nighttime cooling to result in large
variations in temperature, particularly during the summer. Summertime mean maximum temperatures are
approximately 34° Celsius (93° Fahrenheit) at northerly locations and around 36° Celsius (96° Fahrenheit)
at southerly locations, and are accompanied by low relative humidity (commonly less than 10 percent).
Winter mean minimum temperatures are approximately minus 8° Celsius (17° Fahrenheit) in the vicinity
of Walker River and minus 6° Celsius (22° Fahrenheit) in the southern portion of the county.

Annual precipitation in Mineral County and the Walker River Paiute Reservation averages less than 130
millimeters (5 inches) per year, with higher amounts at higher elevations and lower amounts at lower
elevations. During the summer, occasional thunderstorms can produce heavy rains and cause flash floods.
Daily precipitation levels have occasionally exceeded 50 millimeters (2 inches), but generally are much
less than 25 millimeters (1 inch) of rain. Precipitation from November through April might fall as snow,
particularly at higher elevations. Snowfall averages are around 76 to 180 millimeters (3 to 7 inches).

Local topography in Mineral County and the Walker River Paiute Reservation strongly influences winds
along the Mina rail alignment. Local winds are generally channeled by topography, with prevailing wind
direction oriented along valley axes. Highest wind speeds occur in the spring and occasionally generate
dust storms. Annual average wind speeds at the Schurz station on the Walker River Paiute Reservation,
which are representative of the Mina rail alignment in the vicinity of Walker River, are around 1.7 meters
per second (3.9 miles per hour); slightly more than 20 percent of the time the area experiences calm
conditions. Farther south wind speeds are higher, with an annual average wind speed of 3.6 meters per
second (8.1 miles per hour); slightly more than 4 percent of the time the area experiences calm conditions.

3.3.4.3.4 Esmeralda County

The Mina rail alignment would cross through Esmeralda County from Redlich Pass to Lida Junction and
would be east of the highest peaks of the Sierra Nevada and White Mountain ranges. Elevations of the
alignment through the county would range from about 1,300 meters (4,300 feet) to around 1,700 meters
(5,500 feet). This area experiences abundant hours of cloud-free days, low annual precipitation

(less than 250 millimeters [10 inches] per year), and large daily ranges in temperature.

Within Esmeralda County, the mean annual temperature along the Mina rail alignment is approximately
10° Celsius (50° Fahrenheit). Because of the arid climate, it is common for strong daytime heating and
rapid nighttime cooling to result in large variations in temperature, particularly during the summer
months. Summertime mean maximum temperatures are approximately 32° Celsius (90° Fahrenheit) at
higher elevations and around 37° Celsius (98° Fahrenheit) at lower elevations, and are accompanied by
low relative humidity (commonly less than 10 percent). Winter mean minimum temperatures are
approximately minus 7° Celsius (20° Fahrenheit) in December and January.

Annual precipitation in Esmeralda County averages less than 180 millimeters (7 inches) per year, with
higher amounts found at higher elevations and lower amounts at lower elevations. During the summer,
occasional thunderstorms can produce heavy rains and cause flash floods. Daily precipitation levels have
occasionally exceeded 50 millimeters (2 inches), but generally are less than 25 millimeters (1 inch) of
rain. Precipitation from October through April might fall as snow, particularly at higher elevations.
Snowfall averages are around 380 millimeters (15 inches) at higher elevations.

Local topography in Esmeralda County strongly influences winds along the Mina rail alignment. Local
winds are generally channeled by topography, with prevailing wind direction oriented along valley axes.
Highest wind speeds occur in the spring, and occasionally generate dust storms. Annual average wind

DOE/EIS-0369 3-476



AFFECTED ENVIRONMENT — MINA RAIL ALIGNMENT

speeds at the Goldfield station are around 2.7 meters per second (6 miles per hour); slightly more than
5 percent of the time the area experiences calm conditions.

3.3.4.3.5 Nye County

Through southern Nye County, the Mina rail alignment would lie to the east of the Grapevine and Funeral
Mountains as well as the southern Sierra Nevada Mountains, a large mountain barrier that prevents much
of the moist Pacific Ocean air from reaching the area. The result is that most of the area is largely desert.
The Mina rail alignment through Nye County principally drops in elevation starting from approximately
1,400 meters (4,700 feet) at Stonewall Pass to 1,100 meters (3,500 feet) near the end of the Mina rail
alignment at Yucca Mountain, and presents a wide variation in temperature and precipitation. In general,
the climatic features can be described as abundant hours of cloud-free days, low annual precipitation

(less than 250 millimeters [10 inches] per year), and large daily ranges in temperature.

In Nye County, the mean annual temperature along the Mina rail alignment ranges from approximately
16° Celsius (61° Fahrenheit) at lower elevations to approximately 13° Celsius (56° Fahrenheit) at the
highest elevations. Because of the arid climate, it is common for strong daytime heating and rapid
nighttime cooling to result in large variations in temperature, particularly during the summer months.
Daily temperature variations are smaller during winter months, and less pronounced at higher elevations.
At the lowest elevations along the Mina rail alignment, summertime maximum temperatures frequently
exceed 38° Celsius (100° Fahrenheit), and are accompanied by low relative humidity (commonly less
than 10 percent).

Annual precipitation averages less than 250 millimeters (10 inches) per year at all locations across
southern Nye County, with most precipitation occurring during the winter months. Along the Mina rail
alignment, precipitation is lowest from the Sarcobatus Flat station to the Beatty station, averaging just
76 to 100 millimeters (3 to 4 inches) per year because of the rain shadow effects from the Sierra Nevada
and Amargosa Mountain Ranges. At higher elevations, a secondary peak in rainfall (associated with
increased thunderstorm activity) occurs during the late summer months; at lower elevations, this
precipitation often evaporates before reaching the ground. The thunderstorms occasionally produce
heavy rains that can cause flash floods. Daily precipitation levels can be high, and historical maximums
have reached 61 millimeters (2.4 inches) at the Sarcobatus Flat station, with a number of locations
exceeding 41 millimeters (1.6 inches).

From November through April, precipitation in southern Nye County along the Mina rail alignment might
fall as snow. Mean average snowfall is about 50 to 130 millimeters (2 to 5 inches).

Local topography in southern Nye County strongly influences winds along the Mina rail alignment.

Local winds are generally channeled by topography, with prevailing wind direction oriented along valley
axes. Wind speeds are highest in the spring, and occasionally generate dust storms at playas. The
extreme highest wind speeds are along ridgetops. Winds of more than 40 meters per second (90 miles per
hour) have been recorded along ridgetops at the Nevada Test Site station. Annual average wind speeds
are much lower, with annual average speeds of 2.4 meters per second (5.4 miles per hour) at Sarcobatus
Flat and 2.2 meters per second (4.9 miles per hour) at Beatty. Through southern Nye County, calm
conditions are most frequent at Sarcobatus Flat station, and characterize wind conditions in the area about
7 percent of the time.
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3.3.5 SURFACE-WATER RESOURCES

This section describes surface-water resources along the Mina rail alignment. Surface-water resources
include streams, washes, playas, ponds, wetlands, floodplains, and springs. Section 3.3.5.1 describes the
region of influence for surface-water resources along the Mina rail alignment; Section 3.3.5.2 is a general
overview of surface-water features along the rail alignment; and Section 3.3.5.3 describes specific
surface-water features for the alternative segments and common segments. Section 3.3.5.2.3 and 3.3.5.2.4
describe wetlands and floodplains, respectively, from a regulatory perspective; Section 3.3.7, Biological
Resources, describes wetlands from a habitat perspective. Appendix F (Floodplain and Wetlands
Assessment) addresses compliance with Executive Orders 11988, Floodplain Management, and 11990,
Protection of Wetlands, in more detail.

3.3.5.1 Region of Influence

The Mina rail alignment region of influence for surface-water resources is limited in most cases to the
nominal width of the construction right-of-way. Because of the types of land-disturbing activities that
would take place during rail line construction, the construction right-of-way would be susceptible to
erosion and changes in surface-water flow patterns. Spills (of, for example, fuel, paint, or lubricants)
during railroad construction and operations
could also affect this area.

In some cases, the region of influence for
surface water extends beyond the construction
right-of-way. In places where surface-water
flow patterns (including floodwaters) could be
modified or surface-water drainage could
carry eroded soil, sediment, or spills
downstream, the region of influence extends
beyond the construction right-of-way. Within
the region of influence, there could be impacts
to floodwaters such that they would back up
on the upstream side of the rail line, while
there could be impacts to water quality if
potential pollutants travel downstream during
a storm event without precipitating out (soils
from erosion) or becoming too dilute
(petroleum-based lubricants or fuels) to detect.
For purposes of analysis, DOE screened the
area within 1.6 kilometers (1 mile) of the
centerline of the rail alignment for surface-
water resources that could be indirectly
affected.

3.3.5.2 General Environmental
Setting and Characteristics

Important characteristics of hydrologic
systems in the region of influence include
ephemeral streams and playas. Ephemeral
surface-water features can be dry over
multiple seasons or even years during
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droughts, but can have multiple periods of flow or standing water during wet periods, as during the winter
of 2004-2005. Central and southern Nevada are characterized by
low precipitation and high annual evapotranspiration rates typical
of desert climates, as described in Section 3.3.4, Air Quality and
Climate. Because of the arid climate and the terrain (that is, north ]
south trending, parallel mountain ranges with broad, intervening
valleys) in this area, surface water generally evaporates before it
can flow out of the drainage basin. Typically, surface drainage in
this area remains within its topographically defined water basin;
that is, surface water generally flows to low areas such as lakes,
flats, or playas.

Surface-water systems are typically defined in terms of watersheds

(or basins). For water planning and management purposes, the State of Nevada is divided into discrete
hydrologic units delineated by 14 major hydrographic regions that are subdivided into 256 hydrographic
areas (DIRS 103406-Nevada Division of Water Planning 1992, all). In this Rail Alignment EIS,
watersheds (or basins) are referred to as hydrographic regions. A region is defined as a geographic area
drained by a single major stream or an area consisting of a drainage system comprised of streams and
often natural or manmade lakes.

Overall, most surface-water features described in this section are ephemeral drainage features that
intermittently contain flowing water. Walker River and some of its tributaries near the beginning of the
Mina rail alignment are the exceptions, where surface-water flow is perennial. This section describes
surface-water features in terms of the hydrographic regions in which they are located. Figure 3-179
shows the hydrographic basins within Nevada and the boundaries for the four hydrographic regions the
Mina rail alignment would cross. Most of the existing Union Pacific Railroad Hazen Branchline would
be within the Carson River Basin, while a small portion of this line, the existing Department of Defense
Branchlines (North, through Schurz, and South), and a small portion of Mina common segment 1 would
be within the Walker River Basin. The majority of the rail alignment (most of Mina common segment 1,
the Montezuma alternative segments, Mina common segment 2, the Bonnie Claire alternative segments,
and common segment 5)

would be within the Central Legend
Region. The Oasis Valley
alternative segments and

Mina rail alignment Hydrographic regions
Operating rail line analyzed (named below)
in this Rail Alignment EIS

common segment 6 would be 1. Northwest Region
in the Death Valley Basin. = Blaskiigak UemiRagi

y M g 3. Snake River Basin
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As described in Section 3.3.1,
Physical Setting, the Mina rail
alignment would pass through
numerous valleys and over or
around numerous mountain
ranges. The need for relatively i
gentle curves and gradients
sets physical limitations on the
design of the rail line that
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Source: Derived from DIRS 185440-BSC 2008, all.

would require the alignment to
Figure 3-179. Nevada hydrographic regions the Mina rail alignment

would cross.
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follow valley floors that go around mountain ranges, or parallel the mountain ranges in transition zones to
change elevation gradually (DIRS 182824-Nevada Rail Partners 2007, Appendix B). Within the valley
floors, the rail alignment could parallel predominant drainage channels and cross through or near flats and
playas. Some streams within low areas are braided channels where stream flow is divided among
multiple channels, which the rail alignment could cross in several locations. Near or within mountain
ranges, the rail alignment typically would be perpendicular to the predominant drainage direction.
Therefore, the Mina rail alignment would encounter a wide variety of surface drainage features.

Drainage features have been classified using Strahler’s stream order system (DIRS 176728-Goudie et al.,
ed. 1981, pp. 50 and 51), which is a method of classifying stream segments based on the number of
upstream tributaries. Stream order ranks the size and potential power of streams. Orders range from
small streams with no branches (1st Order) up to streams the size of the Mississippi River, which is a 10th
Order stream. As two 1st Orders come together, they form a 2nd Order stream. Two 2nd Order streams
converging form a 3rd Order stream. Streams of lower order joining a higher order stream do not change
the order of the higher order stream.

DOE used stream order to define notable drainage channels and as a method to select the number of
ephemeral washes shown on figures in Section 3.3.5.3. To improve the readability of these figures and
provide a means to prioritize the drainage features, these figures depict only rivers, streams, and washes
the rail alignment would cross that are 2nd Order streams or higher. Figures in Section 3.3.5.3 do not
show all the washes and drainages the rail alignment would cross, but provide enough information to
support the analysis of potential impacts to surface-water resources. Section 4.3.5 identifies the estimated
number of drainage channels the rail alignment would cross by alternative segment and common segment.

3.3.56.2.1.1 Surface-Water Quality. Because of the ephemeral nature of surface water in the
southwestern part of Nevada, water-quality data for the region of influence are limited. The State of
Nevada does not formally monitor surface water in the Mina rail alignment region of influence.

Water-quality data for the state of Nevada are available through the Nevada District of the U.S.
Geological Survey and the Nevada Division of Environmental Protection. Surface-water samples are
collected from several major river basins in the state and then analyzed for physical and chemical
parameters. The routine water-quality monitoring network includes the following river/basin systems:
Walker River, Humboldt River, Colorado River, Lake Tahoe Tributaries, Snake River, Truckee River,
Carson River, and Steamboat Creek. The Carson River and Walker River Basins are the only basin
systems in the Nevada Division of Environmental Protection’s monitoring system relevant to the region
of influence for the Mina rail alignment (DIRS 176306-NDEP 2005, all).

In accordance with federal regulations, each state is required to submit a report on overall water-quality
conditions to the U.S. Environmental Protection Agency every 2 years. According to the Nevada
Division of Environmental Protection report for 2005 (DIRS 176306-NDEP 2005, all), agriculture and
grazing have the greatest impacts on Nevada’s waters, mainly because of nonpoint source pollution
(such as irrigation, grazing, and flow-regulation practices). Flow reductions have a great impact on
streams, limiting dilution of salts, minerals, and pollutants. Temperature, pH, dissolved oxygen,
nutrients, and suspended solids are the main pollutants of concern in the state. Agricultural sources
generate large sediment and nutrient loads. Surface-water quality in Nevada varies greatly from location
to location and from month to month with changes in flow. In general, concentrations of dissolved solids
are higher in the southern part of the state than in the northern part, depending largely on water discharge
(DIRS 176316-Bostic et al. 2004, all). Because of dilution by precipitation or snowmelt, dissolved solids
concentrations are usually highest during periods of low stream flow and lowest during periods of high
stream flow.
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According to the Nevada Division of Environmental Protection Agency 305(b) report, the Walker River
experienced improvement in pH, nitrates, and phosphates during the 2004 reporting cycle (DIRS 176306
NDEP 2005, p. 2). The report cited temperature as a continuing problem in the system and total dissolved
solids as a continuing problem for the lower reach, including Walker Lake. Near Wabuska, the Walker
River is listed as an impaired stream and the types of pollutants affecting the water vary throughout the
stream reach. Typical pollutants consist of total phosphorus, total iron, pH, and suspended solids (DIRS
180120-NDEP 2005, Appendix A and p. A-9). Walker Lake became at-risk because of upstream
agricultural diversions; upstream diversions have caused Walker Lake to decline, thereby causing the total
dissolved solids concentrations to increase (DIRS 176325-USGS 2006, all). Because of its high salt
content, Walker Lake is listed as an impaired waterbody (DIRS 176306-NDEP 2005, p. 99).

No site-specific water chemistry data are available for the rest of the stream channels or washes the Mina
rail alignment would cross. No other streams the alignment would cross are known to be impaired. DOE
previously collected and analyzed surface-water samples for chemical characteristics in the Yucca
Mountain region. These analytical data are provided in the Yucca Mountain FEIS (DIRS 1559700

DOE 2002, p. 3-40).

3.3.5.2.1.2 Stream Flow. The U.S. Geological Survey has stream-gaging stations (many of which
have been discontinued) throughout Nevada. Stream-flow data from these monitoring stations are
available through the Geological Survey Nevada District. Table 3-104 lists the range of peak discharges
for typical or major streams along the Mina rail alignment. DOE cross-referenced peak discharge
measurements at and near the Nevada Test Site with a Geological Survey fact sheet that discusses
significant flooding events in the Amargosa River drainage basin in 1995 and 1998 (DIRS 159895-Tanko
and Glancy 2001, Table 2).

Most of the drainage channels the Mina rail alignment would cross typically flow only during significant
(heavy) rainfall events, which generally occur only a few times a year. In many years, most of the
streams listed in Table 3-104 have little or no flow. From late spring to early fall, precipitation patterns
are dominated by convective, short-duration, and high-intensity thunderstorms. From late fall to early
spring, precipitation patterns are dominated by long-duration, low-intensity, general storm events with
both rain and snow possible throughout the area. These two types of precipitation events result in runoff
that differs between smaller watersheds (up to 520 square kilometers [200 square miles]) and larger
watersheds (greater than 520 square kilometers). For smaller watersheds, the summer thunderstorm
events dominate the peak runoff rates, which occur in the tributary channels and washes. However, as
watershed size increases, the general storm events eventually dominate the peak rates of runoff. In
addition, for all watersheds, the volume of runoff will generally be greater for the general (winter) storm
events than for the thunderstorm (summer) events (DIRS 180885-Parsons Brinckerhoff 2007, p. 12).

Generally, stream discharge in Nevada is low in late summer, and then increases through the autumn and
winter until the snow melts in the spring. Maximum discharge for the year normally can be expected in
May and June, although rain or snow has caused floods from November through March (DIRS 1763081
Stockman et. al. 2003, p. 2). As shown in Table 3-104, the more significant peak-flow scenarios relevant
to the Mina rail alignment occur within the Carson River, Walker River, and Upper Amargosa hydrologic
units. The highest peak flows for Nevada’s hydrographic regions generally occur during late winter due
to snowmelt and late summer due to intense precipitation.

The Carson River originates from the Sierra Nevada Mountains in California and flows generally
northeast into Nevada where it passes through Carson City and terminates in the Carson Sink. Between
Carson City and Fallon, the river is impounded by the Lahontan Dam and forms the Lahontan Reservoir,
water from which is distributed throughout the Fallon area for agricultural, wildlife, and fisheries
purposes (DIRS 103406-Nevada Division of Water Planning 1992, all).

DOE/EIS-0369 3-481



AFFECTED ENVIRONMENT — MINA RAIL ALIGNMENT

Table 3-104. U.S. Geological Survey annual peak flow measurements for selected sites in streams of
hydrographic basins and areas along the Mina rail alignment® (page 1 of 2).

Years of record
(number of
counts)

Annual peak flow
range (cubic feet
per second)®

Hydrologic unit
(gaging station number)

Drainage area
(square miles)”

Typical peak flow
month(s)

Areas along the alignment

Carson River Basin (existing Union Pacific Railroad Hazen Branchline and Department of Defense Branchlines
North, through Schurz, and South)

Carson River Basin near Fort Churchill 1,300 35 to 1,090 January through ~ 1912-2006 (95)
(10312000) June

Walker River Basin (Schurz alternative segments)
Walker River near Wabuska 2,600 39 to 3,300 May through June 1903-2005 (86)
(10301500)
Walker River near Mason (10300600) 2,400 325t02,800  May through June 1974-1984 (11)
Reese River Canyon near Schurz 14 0to 1,870 May through June 1963-1991 (22)
(10302010)
Walker River at Schurz (10302000) 2,900 60 to 2,500 May through June 1914-1933 (20)
Walker River above Weber Reservoir 2,700 78 102,010 May through June 1977-2006 (17)
near Schurz (10301600)

Ralston-Stone Cabin Valleys (Mina common segment 2)
Ralston Valley tributary near Tonopah 0.2 0to 48 July and August  1961-1981 (21)

(10249140)

Cactus-Sarcobatus Flats (Mina common segment 2; Mina common segment 4; common segment 5)

Stonewall Flat tributary near Goldfield 0.53 0to 150 1963-1984 (20)
(10248970)

June through
August

Areas in the Nevada Test Site

Upper Amargosa (Oasis Valley alternative segments 1 and 3; common segment 6)

Pah Canyon Wash above Fortymile 6.3 90 February 1998 (1)

Wash confluence (102512495)

Unnamed tributary to Fortymile Wash 1.1 180 February 1998 (1)

north of Delirium Canyon (102512496)

Delirium Canyon Wash above 24 120 February 1998 (1)

Fortymile Wash confluence

(102512497)

Unnamed tributary to Fortymile Wash 0.81 70 February 1998 (1)

south of Delirium Canyon (102512499)

Fortymile Wash at narrows (10251250) 260 0 to 3,000 March 1982-1998 (8)

Yucca Wash near mouth (10251252) 17 0 to 940 February and 1982-1998 (10)
March

Pagany Wash near the Prow 0.47 20 to 60 February and 1995-1998 (2)

(102512531) March

Pagany Wash #1 near Well UZ 0.82 0to 17 February and 1993-1998 (2)

(102512533) March

Drillhole Wash above UZ (10251235) 0.68 0to 30 March 1994-1998 (3)
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Table 3-104. U.S. Geological Survey annual peak flow measurements for selected sites in streams of
hydrographic basins and areas along the Mina rail alignment® (page 2 of 2).

Annual peak flow Years of record
Hydrologic unit Drainage area range (cubic feet Typical peak flow (number of
(gaging station number) (square miles)® per second)® month(s) counts)

Areas in the Nevada Test Site (continued)

Upper Amargosa (Oasis Valley alternative segments 1 and 3; common segment 6)

Wren Wash at Yucca Mountain 0.23 0to 30 March 1994-1998 (3)

(1025125356)

Split Wash below Quac Canyon Wash ~ 0.33 0to 13 February 1994-1998 (3)

(102512537)

Split Wash at Antler Ridge 2.35 0to2 February 1994-1998 (3)

(1025125372)

Drillhole Wash at mouth (10251254) 16 0 to 790 July 1982-1998 (10)

Fortymile Wash near Well J 304 0 to 3,000 March through 1984-1998 (7)

(1310251255) July

Dune Wash near Busted Butte 6.8 0to 14 August 1982-1995 (9)

(10251256)

Topopah Wash at Little Skull Mountain 105 0to 1,500 August 1984-1998 (8)

(10251260)

Beatty Wash near Beatty (10251215) 95 0 to 900 July through 1989-1998 (5)
March

Amargosa River at Beatty (10251217) 460 1.1to 1,000  March through 1994-2004 (10)
August

Fortymile Wash near Amargosa Valley 320 0 to 3,300 February through  1969-2004 (23)

(10251258) July

Topopah Wash at Highway 95 near 150 20 February 1998 (1)

Amargosa Valley (10251261)

a. Sources: DIRS 176325-USGS 2006, all; DIRS 159895-Tanko and Glancy 2001, Table 2.
b. To convert square miles to square kilometers, multiply by 2.59.
c. To convert cubic feet per second to cubic meters per second, multiply by 0.00047195.

The Walker River, with its headwaters in California, flows into Nevada through the Walker River Paiute
Reservation before terminating at Walker Lake. Waters of the Walker River are predominantly used for
agricultural purposes (DIRS 103406-Nevada Division of Water Planning 1992, all). Walker Lake is fed
by the Walker River from the north and is a perennial, natural terminal lake. The lake became at-risk
because of upstream diversions for irrigation purposes; between 1882 and 1994, upstream diversions
caused Walker Lake to decline about 40 meters (140 feet) (DIRS 176325-USGS 2006, all), which has
resulted in high salt concentration.

The washes that drain the Yucca Mountain Site discharge into the Amargosa River. This ephemeral
drainage typically sees very low runoff rates due to minimal precipitation in its basin and, therefore, is
usually dry (DIRS 159895-Tanko and Glancy 2001, p. 1). Precipitation is least along the Mina rail
alignment in this area, from Sarcobatus Flat to Beatty, averaging just 75 to 100 millimeters (3.0 to

3.9 inches) per year. Most of the annual precipitation typically occurs in late spring to early fall.
Fortymile Wash and Topopah Wash are significant tributaries draining the Nevada Test Site area into the
Amargosa River, with maximum peak flows of 94 cubic meters (3,300 cubic feet) per second and 42
cubic meters (1,500 cubic feet) per second, respectively, during late winter to late summer (see Table
3-104). Section 3.3.5.2.4 describes two significant flooding events (March 1995 and February 1998) in
the Amargosa River drainage basin on and near the Nevada Test Site.
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3.3.5.2.2 Waters of the United States

Some of the surface-water features along the Mina rail
alignment, such as ephemeral drainages, streams, ponds,
and lakes, are considered waters of the United States,
especially if there is an interstate connection to
commerce. Section 404 of the Clean Water Act (33
U.S.C 1344) and implementing regulations (33 CFR Part
323) require the U.S. Army Corps of Engineers to
regulate discharges of dredge or fill material into waters
of the United States. Discharges of dredge or fill material
essentially include all land-disturbing activities
accomplished via the use of mechanized equipment. The
placement of structures, such as bridge embankments,
bridge piers and abutments, and culverts, would be
activities potentially discharging fill materials into waters
of the United States. Chapter 6 of this Rail Alignment
EIS discusses compliance with Section 404 of the Clean
Water Act in more detail.

DOE surveyed all drainages within 400 meters (0.25 mile)
of the Mina rail alignment that are within interstate
hydrologic basins to determine if those drainages could be
classified as waters of the United States (DIRS 180889
PBS&J 2007, p. 1). This survey also identified and
delineated wetlands along the Mina rail alignment. The
alignment-specific discussions in Section 3.3.5.3 detail the
results of the survey. Subsequent to DOE surveys performed along the rail alignment, the U.S.
Environmental Protection Agency and U.S. Army Corps of Engineers released new guidance to be used
when making determinations of waters of the United States subject to jurisdiction under the Clean Water
Act. This guidance provides criteria for making these determinations for adjacent wetlands and non[’
navigable tributaries of waters of the United States, particularly in relation to ephemeral waters. As a
result of this guidance, it is likely that many of the drainages along the rail alignment would not be
considered waters of the United States (see Section 4.3.5.2.1.4 for further discussion).

The U.S. Army Corps of Engineers is ultimately responsible for determining whether drainages and
wetlands along the rail alignment are regulated under Section 404; therefore, all conclusions in this
analysis about the classification of washes and wetlands as waters of the United States are tentative. If
DOE pursued the Mina rail alignment for construction of the proposed railroad, the Department would
request that the U.S. Army Corps of Engineers determine the limits of jurisdiction under Section 404
along the alignment before beginning construction.

3.3.5.2.3 Wetlands

Generally, wetlands are lands where saturation with water is the dominant factor that determines how soil
develops and the types of plant and animal communities living in the soil and on its surface (DIRS
178724-Cowardin et al. 1979, p. 11). Wetlands can support both aquatic and terrestrial species. The
prolonged presence of water creates conditions that favor the growth of specially adapted plants and
promote the development of characteristic wetland (hydric) soils.

According to the U.S. Environmental Protection Agency and the U.S. Army Corps of Engineers, the
regulatory definition of a Section 404 jurisdictional wetland is (33 CFR 328.3b) “those areas that are
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inundated or saturated by surface or groundwater at a frequency and duration sufficient to support, and
that under normal circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions.” The U.S. Department of Agriculture Natural Resources Conservation Service
and U.S. Fish and Wildlife Service define wetlands somewhat differently, but all four agencies include
three basic elements for identifying wetlands: hydrology, soils, and vegetation. Wetland communities
are recognized as providing many valuable functions that improve the human environment. Wetlands that
have surface-water connections to or are adjacent to (bordering, contiguous, neighboring) other waters of
the United States are regulated under Section 404 of the Clean Water Act. Wetlands that are isolated —
that is, they have no permanent or temporary surface-water connections to interstate water bodies or are
not considered adjacent — are not typically regulated under Section 404 unless the use of these isolated
wetlands could affect interstate commerce.

Surveys in support of this Rail Alignment EIS have identified wetlands along the Mina rail alignment
(DIRS 180889-PBS&J 2007, all). Tables in Section 3.3.5.3 list wetlands identified during these surveys.
Appendix F discusses wetlands along the Mina rail alignment in more detail, and Section 3.3.7,
Biological Resources, discusses wetlands from a habitat perspective.

3.3.5.2.4 Floodplains

The presence of floodplains in the Mina rail alignment region of influence largely depends on the
meteorology and hydrology of the area. Much of the rail alignment would be in areas that are subject to
intense rainfall over a short duration (1 to 3 hours), which typically occurs in late spring to early fall.
Precipitation in late fall to early spring is dominated by low-intensity rainfall or snow over a long duration
(2 to 4 days). In both cases, precipitation has the potential to produce flooding (DIRS 180885-Parsons
Brinckerhoff 2007, pp. 12 to 14). Evapotranspiration rates throughout the region of influence are high;
therefore, most of the rainfall from summer storms is lost relatively quickly unless a storm is intense
enough to produce runoff, or unless there are more storms before the water evaporates (DIRS 180885(
Parsons Brinckerhoff 2007, p. 18). Evapotranspiration rates are lower during the winter, and water from
precipitation or melting snow has a better chance of resulting in streamflow, thereby increasing the
chances of flooding. Much of the runoff quickly infiltrates into rock fractures or into the dry soils, some
is carried down alluvial fans in arroyos, and some drains onto dry lakebeds where it might stand for
weeks as a lake (DIRS 180885-Parsons Brinckerhoff 2007, p. 17).

Although flow in most washes is rare, the area is subject to flash flooding from intense summer
thunderstorms and sustained winter precipitation. When it occurs, intense flooding can include mud and
debris flows in addition to water runoff. Thunderstorms in the area can be local and intense, creating
runoff in one wash while an adjacent wash receives little or no rain. In rare cases, however, storm and
runoff conditions can be extensive enough to result in flow being present throughout the drainage
systems. For example, conditions recorded during March 1995 and February 1998 at the Amargosa River
and its tributaries indicated that the channels all flowed simultaneously along its primary stream channels
to Death Valley. The 1995 event was the first documented case of this flow condition. During the 1995
event, the peak flow near the location where the existing Yucca Mountain access road crosses Fortymile
Wash was approximately 100 cubic meters (3,500 cubic feet) per second (DIRS 180885-Parsons
Brinckerhoff 2007, p. 18).

A majority of large flood causing events in and around the rail alignment on smaller watersheds are the
result of short duration, high intensity summer thunderstorm events. These storms have caused significant
flood damage to various watersheds both in and surrounding the rail line watersheds. For example, a flood
event on August 1, 1968, on an Amargosa River tributary near Mercury recorded peak flood flow of 97
cubic meters (3,400 cubic feet) per second (DIRS 182755-Parsons Brinckerhoff 2005 p. 12). Historic
floods in large watersheds have been caused by both short-duration, high-intensity summer thunderstorms
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and by long-duration, continuous winter general storms, including rail and snow events. For example, a
flood event on February 24, 1969, on the Amargosa River near Beatty recorded peak flood flow of 453
cubic meters (16,000 cubic feet) per second (DIRS 182755-Parsons Brinckerhoff 2005, p. 13).

In accordance with the requirements of 10 CFR Part 1022, DOE reviewed available authoritative
information to determine whether the Mina rail alignment would be located in wetlands or floodplains.
The results of that effort (DIRS 180885-Parsons Brinckerhoff 2007, p. 9) indicated that the only flood map
or flood studies available for the areas of the Mina rail alignment were those completed by the Federal
Emergency Management Agency in the form of Flood Insurance Rate Maps. Furthermore, and consistent
with the remoteness of the project area, DOE found that Federal Emergency Management Agency maps
cover only about 20 percent of the rail alignment (see Appendix F, Table F-2). At present, there are no
Federal Emergency Management Agency flood maps for areas northeast of Silver Springs, and the Agency
has not mapped flood-prone areas east and west of where U.S. Highways 50 and 95 intersect, including a
large portion of Lahontan Reservoir. Most of the mapped flood-prone areas are between Carson River and
Wabuska. Federal Emergency Management Agency flood maps encompassing Department of Defense
Branchline North indicate areas most prone to possible flooding correspond to emergent wetlands shown in
the National Wetlands Inventory. The Federal Emergency Management Agency flood map shows no
100-year flood-prone areas next to the Walker River or any of its tributaries. There are limited flood-map
data covering the southernmost section of Walker Lake and most of the area between Mina common
segment 2 and the Yucca Mountain Site. DOE completed flood studies for several washes on the eastern
slope of Yucca Mountain in support of the Yucca Mountain FEIS (DIRS 155970-DOE 2002, Figure 3-12
and pp. 3-37 to 3-39).

In accordance with 10 CFR Part 1022, DOE prepared a floodplain and wetland assessment (see Appendix F)
for the Mina rail alignment. Appendix F provides a detailed discussion of the floodplains and wetlands the
Mina rail alignment would cross, including figures of the relevant floodplains identified on Federal
Emergency Management Agency maps and those identified near the repository site.

3.3.5.2.5 Springs

With the exception of surface-water bodies such as perennial streams and reservoirs, springs are the only
other natural source of perennial surface water throughout the Mina rail alignment region of influence.
Typically, these springs flow year round. The springs often infiltrate naturally into the ground or undergo
evapotranspiration, or are captured near the source for local use (such as irrigation). DOE used the U.S.
Geological Survey Geographic Names Information System, the National Hydrologic Dataset, and several
DOE field studies completed in support of this Rail Alignment EIS to identify springs along the Mina rail
alignment (DIRS 180889-PBS&J 2007, all; DIRS 180885-Parsons Brinckerhoff 2007, all). The best
available data were used to identify springs along the proposed Mina rail alignment. Any additional
springs would be identified and addressed during the final design phase of the railroad.

3.3.5.3 Surface-Water Features along Alternative Segments and Common
Segments

DOE compiled this information using the National Wetland Inventory database, a U.S. Geological Survey
dataset of hydrologic features known as the National Hydrological Dataset, a dataset from the U.S.
Environmental Protection Agency Geographic Names Information System (DIRS 1769790
MO0605GISGNISN.000), and DOE wetland surveys conducted in support of this Rail Alignment EIS
(DIRS 180889-PBS&J 2007, all). Specific hydrologic features are divided into two categories: those
within 150 meters (500 feet) of the rail alignment centerline and those between 150 meters and

1.6 kilometers (1 mile) from the rail alignment centerline. Both of these categories fall within the region
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of influence for surface-water resources. The first category is also within the nominal width of the rail
line construction right-of-way.

Sections 3.3.5.3.1 through 3.3.5.3.12 describe surface-water resources for each Mina rail alignment
alternative segment and common segment moving along the rail line from north to south (from Hazen,
Nevada, to Yucca Mountain). Tables in these sections provide summaries of surface-water features
identified along the Mina rail alignment region of influence. Figures in these sections show the proposed
rail line location as it crosses Nevada’s physiographic features. A key for these map areas is provided in
Chapter 2, Figure 2-12.

3.3.5.3.1 Union Pacific Railroad Hazen Branchline (Hazen to Wabuska)

There would be no new construction and therefore no new land disturbance within or near the region of
influence along this portion of the Mina rail alignment. Therefore, DOE has not characterized the
surface-water features in this area.

3.3.5.3.2 Department of Defense Branchline North (Wabuska to the boundary of the
Walker River Paiute Reservation)

Except for a new siding inside the existing rail line right-of-way, there would be no new construction or
land disturbance along Department of Defense Branchline North within the region of influence (see
Figure 3-180). Construction of this siding would not affect current drainage patterns. Therefore, DOE
has not characterized surface-water features along this portion of the Mina rail alignment.

3.3.5.3.3 Department of Defense Branchline through Schurz

As part of the Mina Implementing Alternative, DOE would remove track, timber ties, and ballast, and
grade the ballast section to a smooth surface along this branchline. This removal activity would not
involve land disturbance outside the existing rail line right-of-way because these actions would be
performed using equipment designed to move along the track. Therefore, DOE has not characterized
surface-water features in this area.

3.3.5.3.4 Schurz Alternative Segments

3.3.5.3.4.1 Schurz Alternative Segment 1. From the northern end of Campbell Valley, Schurz
alternative segment 1 would cross Walker River and two tributaries of the Walker River as it enters
Sunshine Flat. The alternative segment would pass to the west of Painted Mesa, and east of Weber
Reservoir and the northern end of the Wassuk Range before crossing U.S. Highway 95. It would then
pass south of Calico Hills, enter an unnamed valley, and travel west of the Agai Pah Hills and the Gillis
Range before ending near Gillis Canyon (see Table 3-105 and Figure 3-180). Construction camp 18A
would be adjacent to Schurz alternative segment 1 approximately 75 meters (250 feet) east of its junction
with U.S. Highway 95 (DIRS 180875-Nevada Rail Partners 2007, p. F-4). The construction camp would
not overlie any surface-water features. There are no potential quarry sites along Schurz alternative
segment 1.

Schurz alternative segment 1 would run northeast from Campbell Valley, where it would cross the Walker
River and two tributaries to Walker River that receive their drainage from the Desert Mountains and later
combine into one stream. The Walker River is a perennial stream that flows through Weber Reservoir and
conveys surface water to a terminal basin called Walker Lake. Schurz alternative segment 1 would lie
entirely within the Walker Hydrographic sub-basin, which has a total drainage area of approximately
2,600 square kilometers (1,000 square miles) (DIRS 180885-Parsons Brinckerhoft 2007, p. 20). The U.S.
Geological Survey gaging station closest to Schurz alternative segment 1 is at the Walker River above
Weber Reservoir near the community of Schurz. At this station, the river has a drainage area of
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Table 3-105. Hydrologic features potentially relevant to the Schurz alternative segments® (page 1 of 2).

General hydrographic features/drainage

Hydrologic features within
500 feet® of the centerline of
the rail alignment

Hydrologic features between
500 feet and 1 mile® of the
centerline of the rail
alignment

Schurz alternative segment 1

Drainage from the Desert Mountain Range, Painted
Mesa, and Calico Hills to Sunshine Flat.

Drainage from Calico Hills, Terrill Mountains, and
Red Ridge into an unnamed valley.

Drainage from the Agai Pah Hills into the Schurz 1
region of influence. Surface runoff would generally
drain west and toward the Walker River.

Segment would cross
Walker River and 20
unnamed washes (some of
these washes are tributaries
to Walker River).

Segment would enter
Sunshine Flat.

Segment would cross
through two unnamed
playas and pass within 260
feet west of two other
unnamed playas.

Segment would cross over
two DOE-delineated
wetlands and pass within

two other wetlands 360

feet north and 130 feet south
of the alignment, respectively.

Weber Reservoir 0.62 mile
west.

Set of unnamed playas, within
0.99 mile west and 0.87 mile
east of the alignment in the
unnamed valley.

Set of unnamed playas, west
of the alignment and adjacent
to Walker River (identified as
wetlands in the National
Wetland Inventory).

Double Spring 0.93 mile east.

Unnamed spring 0.88 mile
east.

Schurz alternative segment 4

Drainage from the Desert Mountain Range, Painted
Mesa, and Calico Hills to Sunshine Flat.

Drainage from Calico Hills, Terrill Mountains, and
Red Ridge into an unnamed valley.

Drainage from the Agai Pah Hills west toward
Schurz 4.

Segment would cross
Walker River and 41
unnamed washes (some of
these washes are tributaries
to Walker River).

Segment would enter
Sunshine Flat.

Segment would cross
through two unnamed
playas and pass within 260
feet west of two other
unnamed playas.

Segment would cross over
two DOE-delineated
wetlands and pass within

two other wetlands 360

feet north and 130 feet south
of the alignment, respectively.

Weber Reservoir 0.53 mile
west.

Two unnamed playas, within
0.81 mile west and 0.93 mile
west of the alignment in the
unnamed valley.

Set of unnamed playas, west
of the alignment and adjacent
to Walker River (identified as
wetlands in the National
Wetland Inventory).
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Table 3-105. Hydrologic features potentially relevant to the Schurz alternative segments® (page 2 of 2).

Hydrologic features between
Hydrologic features within 500 feet and 1 mile® of the

500 feet® of the centerline of centerline of the rail
General hydrographic features/drainage the rail alignment alignment
Schurz alternative segment 5
Drainage from the Desert Mountain Range, Segment would cross Two unnamed playas, within
Painted Mesa, and Terrill Mountains to Long Walker River and 60 0.81 mile west and 0.93 mile
Valley. The alignment would include the entire unnamed washes (some of  west of the alignment in the
drainage basin of Long Valley. these washes are tributaries ~ unnamed valley.
Drainage from Calico Hills, Terrill Mountains, to Walker River). Set of unnamed playas, west
and Red Ridge into an unnamed valley. Segment would cross over of the alignment and adjacent
Drainage from the Agai Pah Hills west towards the W0 DOE-delineated to Walker River (identified as
rail alignment. wetlands and pass within wetlands in the National
two other wetlands 23 Wetland Inventory).

feet north and 490 feet south
of the alignment, respectively.

Schurz alternative segment 6

Drainage from the Desert Mountain Range, Painted Segment would cross Two unnamed playas, within
Mesa, and Terrill Mountains to Long Valley. The  Walker River and 66 0.81 mile west and 0.93 mile
alignment would include the entire drainage basin ~ unnamed washes (some of ~ west of the alignment in the
of Long Valley. these washes are tributaries ~ unnamed valley.

Drainage from Terrill Mountains to Rawhide Flat. ~ to Walker River). Set of unnamed playas, west
Drainage from Calico Hills, Terrill Mountains, Segment would enter of the alignment and adjacent
and Red Ridge into an unnamed valley. Rawhide Flat. to Walker River (identified as
Drainage from the Agai Pah Hills west towards Segment would cross over ~ Wetlands in the National

the rail alignment. two DOE-delineated Wetland Inventory).

wetlands and pass within

two other wetlands 23

feet north and 490 feet south
of the alignment, respectively.

a. Source: DIRS 177710-MO0607NHDWBDYD.000; DIRS 177714-MO0607NHDFLMO06.000; DIRS 176979-MO0605GISGNISN.000; DIRS
176730-DeLorme 1996, pp. 51 to 53, 58, and 59.
b. To convert feet to meters, multiply by 0.3048; to convert miles to kilometers, multiply by 1.6093.

approximately 7,000 square kilometers (2,700 square miles) (see Table 3-104). Schurz alternative
segment 1 would continue eastward and then head south into Sunshine Flat, which receives drainage from
the Desert Mountains and Painted Mesa.

The segment would pass within 1 kilometer (0.62 mile) to the east of Weber Reservoir and cross
numerous tributaries to the Walker River. There are no water-quality data available for this area;
however, there are regional data for the Walker River Basin (DIRS 180064-USGS 2005, all). Schurz
alternative segment 1 would then turn southeast along the southwest edge of the Calico Hills and enter an
unnamed valley that receives its drainage from the Calico Hills, Terrill Mountains, Red Ridge, and Gillis
Range. After passing the Calico Hills, Schurz alternative segment 1 would cross through two unnamed
playas and bypass several other unnamed playas situated east and west of the segment in the unnamed
valley. For most of the year, these playas and ponds would be dry; however, runoff from ephemeral
washes draining the Calico Hills, Terrill Mountains, and Gillis Range would be conveyed into and toward
these low-lying areas. During periods of intense precipitation, the size of the watershed and the number
of ephemeral washes could provide enough runoff to create localized flooding. There is another set of
playas at the southern end of Schurz alternative segment 1 adjacent to the Walker River. Additional
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surface runoff from ephemeral washes would drain from the Agai Pah Hills into the Schurz alternative
segment 1 region of influence. Surface runoff would generally drain west toward Walker River.

The Walker River Basin is considered an interstate basin because it receives drainage from outside
Nevada. During a survey of the washes along the Mina rail alignment in support of this Rail Alignment
EIS, DOE identified the Walker River and three other washes that Schurz alternative segment 1 would
cross as waters of the United States, as regulated under Section 404 of the Clean Water Act. There are
another four washes, also classified as waters of the United States, within 0.40 kilometer (0.25 mile) of
Schurz alternative segment 1, but the segment would not cross those washes (DIRS 180889-PBS&J 2007,
p. 7, Table 2, and Figure 3A).

The National Wetland Inventory dataset indicates that wetlands border the Walker River. During field
investigations in support of this Rail Alignment EIS, DOE confirmed the presence of these wetlands
along the Walker River. Schurz alternative segment 1 would cross the Walker River and two DOE-
delineated wetlands. There are two other wetlands (one north and one south of the alternative segment)
adjacent to the Walker River (DIRS 180889-PBS&J 2007, Figure 4). Additionally, as the alternative
segment continued south past Weber Reservoir, it would pass within approximately 1.6 kilometers

(1 mile) of a small group of wetlands along the Walker River. The National Wetlands Inventory dataset
identifies the playas at the southern end of Schurz alternative segment 1 and adjacent to the Walker River
as wetlands; however, DOE field surveys in support of this Rail Alignment EIS confirmed that there are
no wetlands in this area. Appendix F provides more information about wetlands.

The Federal Emergency Management Agency has not mapped floodplains in the area of Schurz
alternative segment 1; however, the segment would cross floodplains associated with the valley floors and
playas along its route. Appendix F further describes possible floodplains associated with Schurz
alternative segment 1.

There are two springs within the Schurz alternative segment 1 region of influence — Double Spring and an
unnamed spring. Double Spring and the unnamed spring are approximately 1.5 kilometers (0.93 mile)
and 1.4 kilometers (0.88 mile) east of the alternative segment, respectively.

3.3.5.3.4.2 Schurz Alternative Segment 4. From the northern end of Campbell Valley, Schurz
alternative segment 4 would cross Walker River and two tributaries of the Walker River as it enters
Sunshine Flat. The alternative segment would pass to the west of Painted Mesa, and east of Weber
Reservoir and the northern end of the Wassuk Range before crossing U.S. Highway 95. It would then
pass south of Calico Hills, enter an unnamed valley, and travel west of the Agai Pah Hills and the Gillis
Range before ending near Gillis Canyon (see Table 3-105 and Figure 3-180). Construction camp 18A
would be adjacent to Schurz alternative segment 4 approximately 75 meters (250 feet) east of its junction
with U.S. Highway 95 (DIRS 180875-Nevada Rail Partners 2007, p. F-4). The construction camp would
not overlie any surface-water features. There are no potential quarry sites along Schurz alternative
segment 4.

Schurz alternative segment 4 would run northeast from Campbell Valley, where it would cross the Walker
River and two tributaries to Walker River that receive their drainage from the Desert Mountains and later
combine into one stream. The Walker River is a perennial stream that flows through Weber Reservoir
and conveys surface water to a terminal basin called Walker Lake. Schurz alternative segment 4 would
lie entirely within the Walker Hydrographic sub-basin, which has a total drainage area of approximately
2,600 square kilometers (1,000 square miles) (DIRS 180885-Parsons Brinckerhoff 2007, p. 20). The U.S.
Geological Survey gaging station closest to Schurz alternative segment 4 is at the Walker River above
Weber Reservoir near the community of Schurz. At this station, the river has a drainage area of
approximately 7,000 square kilometers (2,700 square miles) (see Table 3-104). Schurz alternative
segment 4 would continue eastward and then head south into Sunshine Flat, which receives drainage from
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the Desert Mountains and Painted Mesa. The segment would pass within 0.85 kilometer (0.53 mile) to
the east of Weber Reservoir and cross numerous tributaries to the Walker River. There are no water-
quality data available for this area; however, there are regional data for the Walker River Basin (DIRS
180064-USGS 2005, all). Schurz alternative segment 4 would proceed east and follow along a tributary
to the Walker River, crossing it several times. After passing through a valley between Painted Mesa and
Calico Hills and then turning southeast, the alternative segment would turn toward the east and pass the
southern edge of the Terrill Mountains and proceed into an unnamed valley that receives its drainage from
the Calico Hills, Terrill Mountains, Red Ridge, and Gillis Range. In this valley, Schurz alternative
segment 4 would pass two unnamed playas that would be west of the segment. For most of the year,
these playas would be dry; however, runoff from unnamed ephemeral washes draining the Terrill
Mountains, Red Ridge, and Gillis Range would be conveyed toward these low-lying areas. During
periods of intense precipitation, the size of the watershed and the number of ephemeral washes could
provide enough runoff to create localized flooding. There is another set of playas at the southern end of
Schurz alternative segment 4 adjacent to the Walker River. Additional surface runoff from ephemeral
washes would drain from the Agai Pah Hills into the Schurz alternative segment 4 region of influence.
Surface runoff would generally drain west toward Walker River.

The Walker River Basin is considered an interstate basin because it receives drainage from outside
Nevada. During a survey of the washes along the Mina rail alignment in support of this Rail Alignment
EIS, DOE identified the Walker River and five washes that Schurz alternative segment 4 would cross as
waters of the United States, as regulated under Section 404 of the Clean Water Act. There are another
two washes, also classified as waters of the United States, within 0.40 kilometer (0.25 mile) of the Schurz
alternative segment 4, but the segment would not cross those washes (DIRS 180889-PBS&J 2007, p. 3,
Table 2, and Figure 3A). The National Wetland Inventory dataset indicates that emergent

wetlands border the Walker River. During field investigations in support of this Rail Alignment EIS,
DOE confirmed the presence of emergent wetlands along the Walker River. Schurz alternative segment 4
would cross the Walker River and two DOE-delineated wetlands. There are two other wetlands (one
north and one south of the alternative segment) adjacent to the Walker River (DIRS 180889-PBS&J 2007,
Figure 4). Additionally, as the alternative segment continued south past Weber Reservoir, it would pass
within approximately 1.6 kilometers (1 mile) of a small group of wetlands along the Walker River. The
National Wetlands Inventory dataset identifies the playas at the southern end of Schurz alternative
segment 4 and adjacent to the Walker River as wetlands; however, DOE field surveys in support of this
Rail Alignment EIS confirmed that there are no wetlands in this area. Appendix F provides more
information about wetlands.

The Federal Emergency Management Agency has not mapped floodplains in the area of Schurz
alternative segment 4; however, the segment would cross floodplains associated with the valley floors and
playas along its route. Appendix F further describes possible floodplains associated with Schurz
alternative segment 4.

There are no springs identified within 1.6 kilometers (1 mile) of Schurz alternative segment 4.

3.3.5.3.4.3 Schurz Alternative Segment 5. From the northern end of Campbell Valley, Schurz
alternative segment 5 would cross the Walker River, travel along the southern edge of the Desert
Mountains, and then travel southeast through Long Valley between Painted Mesa and the Terrill
Mountains. The segment would then cross U.S. Highway 95 as it continued around the southern edge of
the Terrill Mountains, past the western edge of Red Ridge, through an unnamed valley, and past the
western edge of the Agai Pah Hills before ending near Gillis Canyon (see Table 3-105 and Figure 3-180).
Construction camp 18C would be adjacent to Schurz alternative segment 5 approximately 295 meters
(970 feet) southeast of its junction with U.S. Highway 95 (DIRS 180875-Nevada Rail Partners 2007,
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p. F-4). The construction camp would not overlie any surface-water features. There are no potential
quarry sites along Schurz alternative segment 5.

Schurz alternative segment 5 would run northeast from Campbell Valley, where it would cross the Walker
River and several tributaries to Walker River that receive their drainage from the Desert Mountains and
later combine into one stream. The Walker River is a perennial stream that flows through Weber
Reservoir and conveys surface water to a terminal basin called Walker Lake. Schurz alternative segment
5 would lie entirely within the Walker Hydrographic sub-basin, which has a total drainage area of
approximately 2,600 square kilometers (1,000 square miles) (DIRS 180885-Parsons Brinckerhoff 2007,
p. 20). The U.S. Geological Survey gaging station closest to Schurz alternative segment 5 is at the
Walker River above Weber Reservoir near the community of Schurz. At this station, the river has a
drainage area of approximately 7,000 square kilometers (2,700 square miles) (see Table 3-104). As the
alternative segment continued east, it would travel along the southern edge of the Desert Mountains,
crossing several ephemeral washes draining the Desert Mountains and flowing toward Sunshine Flat.
After rounding the northern edge of Painted Mesa, Schurz alternative segment 5 would travel southeast
through Long Valley and over U.S. Highway 95. Long Valley receives its drainage from Painted Mesa,
the Terrill Mountains, and Calico Hills. As the segment turned toward the east and passed the southern
edge of the Terrill Mountains, it would proceed into an unnamed valley which receives its drainage from
the Calico Hills, Terrill Mountains, Red Ridge, and Gillis Range. In this valley, Schurz 5 would pass two
unnamed playas situated west of the rail alignment. For most of the year, these playas would be dry;
however, runoff from unnamed ephemeral washes draining the Terrill Mountains, Red Ridge, and Gillis
Range would be conveyed toward these low-lying areas. During periods of intense precipitation, the size
of the watershed and the number of ephemeral washes could provide enough runoff to create localized
flooding. There is another set of playas at the southern end of Schurz alternative segment 5 adjacent to
the Walker River. Additional surface runoff from ephemeral washes would drain from the Agai Pah Hills
into the Schurz alternative segment 5 region of influence. Surface runoff would generally drain west
toward Walker River.

The Walker River Basin is considered an interstate basin because it receives drainage from outside
Nevada. During a survey of the washes along the Mina rail alignment in support of this Rail Alignment
EIS, DOE identified the Walker River as the only water of the United States, as regulated under Section
404 of the Clean Water Act, crossed by this alternative segment (DIRS 180889-PBS&J 2007, p. 3,
Table 2, and Figure 3A).

The National Wetland Inventory dataset indicates that emergent wetlands border the Walker River.
During field investigations in support of this Rail Alignment EIS, DOE confirmed the presence of
emergent wetlands along the Walker River. Schurz alternative segment 5 would cross the Walker River
and two DOE-delineated wetlands. There are two other wetlands (one north and one south of the
alternative segment) adjacent to the Walker River (DIRS 180889-PBS&J 2007, Figure 4). Additionally,
as the alternative segment continued south past Weber Reservoir, it would pass within approximately

1.6 kilometers (1 mile) of a small group of wetlands along the Walker River. The National Wetlands
Inventory dataset identifies the playas at the southern end of Schurz alternative segment 5 and adjacent to
Walker River as wetlands; however, DOE field surveys in support of this Rail Alignment EIS confirmed
that there are no wetlands in this area. Appendix F provides more information about wetlands.

The Federal Emergency Management Agency has not mapped floodplains in the area of Schurz
alternative segment 5; however, the segment would cross floodplains associated with the valley floors and
playas along its route. Appendix F further describes possible floodplains associated with Schurz
alternative segment 5.

There are no springs identified within 1.6 kilometers (1 mile) of Schurz alternative segment 5.
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3.3.5.3.4.4 Schurz Alternative Segment 6. From the northern end of Campbell Valley, Schurz
alternative segment 6 would cross the Walker River, travel along the southern edge of the Desert
Mountains, and then travel southeast through Long Valley between Painted Mesa and the Terrill
Mountains. The segment would then cross U.S. Highway 95 as it continued around the southern edge of
the Terrill Mountains, past the western edge of Red Ridge, through an unnamed valley, and past the
western edge of the Agai Pah Hills before ending near Gillis Canyon (see Table 3-105 and Figure 3-180).
Construction camp 18D would be adjacent to Schurz alternative segment 6 approximately 640 meters
(2,100 feet) west of its junction with U.S. Highway 95 (DIRS 180875-Nevada Rail Partners 2007, p. F-1).
A small ephemeral stream would run through the footprint for construction camp 18D. There are no
potential quarry sites along Schurz alternative segment 6.

Schurz alternative segment 6 would run northeast from Campbell Valley, where it would cross the Walker
River and several tributaries to Walker River that receive their drainage from the Desert Mountains and
later combine into one stream. The Walker River is a perennial stream that flows through Weber
Reservoir and conveys surface water to a terminal basin called Walker Lake. Schurz alternative segment
6 would lie entirely within the Walker Hydrographic sub-basin, which has a total drainage area of
approximately 2,600 square kilometers (1,000 square miles) (DIRS 180885-Parsons Brinckerhoff 2007,
p. 20). The U.S. Geological Survey gaging station closest to Schurz alternative segment 6 is at the
Walker River above Weber Reservoir near the community of Schurz. At this station, the river has a
drainage area of approximately 7,000 square kilometers (2,700 square miles) (see Table 3-104). As the
alternative segment continued east, it would travel along the southern edge of the Desert Mountains,
crossing several ephemeral washes draining the Desert Mountains and flowing toward Sunshine Flat.
After rounding the northern edge of Painted Mesa, Schurz 6 would travel southeast through Long Valley
and over U.S. Highway 95. Long Valley receives its drainage from Painted Mesa, the Terrill Mountains,
and Calico Hills. After crossing U.S. Highway 95, Schurz alternative segment 6 would turn to the
northeast and pass through a gap in the Terrill Mountains, round the northern edge of the Terrill
Mountains, and enter Rawhide Flats. Near the area of the alternative segment, Rawhide Flats receives its
drainage from numerous ephemeral washes from the Terrill Mountains. After passing between the Terrill
Mountains and Red Ridge, Schurz alternative segment 6 would enter an unnamed valley that receives its
drainage from the Calico Hills, Terrill Mountains, Red Ridge, and Gillis Range. In this valley, Schurz
alternative segment 6 would pass two unnamed playas west of the rail alignment. For most of the year,
these playas would be dry; however, runoff from unnamed ephemeral washes draining the Terrill
Mountains, Red Ridge, and Gillis Range would be conveyed toward these low-lying areas. During
periods of intense precipitation, the size of the watershed and the number of ephemeral washes could
provide enough runoff to create localized flooding. There is another set of playas at the southern end of
Schurz alternative segment 6 adjacent to the Walker River. Additional surface runoff from ephemeral
washes would drain from the Agai Pah Hills into the Schurz alternative segment 6 region of influence.
Surface runoff would generally drain west toward Walker River.

The Walker River Basin is considered an interstate basin because it receives drainage from outside
Nevada. During a survey of the washes along the Mina rail alignment in support of this Rail Alignment
EIS, DOE identified the Walker River, which Schurz alternative segment 6 would cross, as a water of the
United States, as regulated under Section 404 of the Clean Water Act (DIRS 180889-PBS&J 2007, p. 3,
Table 2 and Figure 3A).

The National Wetland Inventory dataset indicates that emergent wetlands border the Walker River.
During field investigations in support of this Rail Alignment EIS, DOE confirmed the presence of
emergent wetlands along the Walker River. Schurz alternative segment 6 would cross the Walker River
and two DOE-delineated wetlands. There are two other wetlands (one north and one south of the
alternative segment) adjacent to the Walker River (DIRS 180889-PBS&J 2007, Figure 4). Additionally,
as the alternative segment continued south past Weber Reservoir, it would pass within approximately 1.6
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kilometers (1 mile) of a small group of wetlands along the Walker River. The National Wetlands
Inventory dataset identifies the playas at the southern end of Schurz alternative segment 6 and adjacent to
the Walker River as wetlands; however, DOE field surveys in support of this Rail Alignment EIS
confirmed that there are no wetlands in this area. Appendix F provides more information about wetlands.

The Federal Emergency Management Agency has not mapped floodplains in the area of Schurz
alternative segment 6; however, the segment would cross floodplains associated with the valley floors and
playas along its route. Appendix F further describes possible floodplains associated with Schurz
alternative segment 6.

There are no springs identified within 1.6 kilometers (1 mile) of Schurz alternative segment 6.

3.3.5.3.5 Department of Defense Branchline South (Boundary of Walker River Paiute
Reservation to Thorne)

Except for a new siding inside the existing rail line right-of-way and construction camp 17 (which would
be on the Hawthorne Army Depot), there would be no new construction along Department of Defense
Branchline South. Neither the siding nor the construction camp would overlie any surface-water features.
No additional road construction would be required (see Figure 3-181). Therefore, DOE has not
characterized surface-water features along this portion of the Mina rail alignment.

3.3.5.3.6 Mina Common Segment 1 (Gillis Canyon to Blair Junction)

Beginning east of Thorne, Nevada, Mina common segment 1 would travel south of the Gillis Range
through Walker Lake Valley and Soda Springs Valley, with the Gabbs Valley Range to the north and east
and Garfield Hills to the west. This common segment would continue to travel south through Soda
Springs Valley and Alkali Flat and pass to the east of Rhodes Salt Marsh between the Excelsior
Mountains and Pilot Mountains. Mina common segment 1 would then travel to the east of Columbus Salt
Marsh between the Candelaria Hills and the Monte Cristo Range before ending near Blair Junction. The
common segment would parallel U.S. Highway 95 (see Table 3-106 and Figures 3-181 and 3-182). There
are three construction camps associated with Mina common segment 1. Construction camp 16 would be
adjacent to the rail alignment, 40 meters (131 feet) southeast of the junction of Mina common segment 1
with State Route 361. Two ephemeral washes that receive drainage from Gabbs Valley Range would run
through the footprint for construction camp 16. Construction camp 15 would be adjacent to and west of
the rail alignment, east of Tonopah Junction and Rhodes Salt Marsh. The construction camp would not
overlie any surface-water features. Construction camp 14 would be adjacent to and east of the rail
alignment at Blair Junction. Two ephemeral washes that receive drainage from the Monte Cristo Range
would run through the footprint for construction camp 14. There are two potential quarry sites along
Mina common segment 1. The first (Garfield Hills) would be approximately 2.23 kilometers (1.4 miles)
south of the rail alignment near Hawthorne. Ephemeral washes draining down from the Garfield Hills
would pass within 20 meters (66 feet) of the quarry. The second potential quarry site (Gabbs Range)
would be approximately 0.77 kilometer (0.48 mile) east of the rail alignment, near Luning. Ephemeral
washes draining down from Gabbs Valley Range into Soda Springs Valley would cross through the
Gabbs Range quarry site.

Mina common segment 1 would begin in Walker Lake Valley, which receives its drainage from the
Wassuk Range and Garfield Hills to the south and numerous canyons (including Ryan Canyon, Sheeps
Head Canyon, and Montreal Canyon) and ephemeral washes draining Gillis Range to the north. The
segment would pass to the north of a playa. As Mina common segment 1 continued through Walker Lake
Valley, it would pass two playas (one of which receives drainage from Sheeps Head Canyon in the Gillis
Range and ephemeral washes from Garfield Hills) and cross one playa. As the segment entered Soda
Springs Valley, it would cross over a large playa that receives drainage from numerous ephemeral washes
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Table 3-106. Hydrologic features potentially relevant to Mina common segment 1.”

General hydrographic features/drainage

Hydrologic features within
500 feet® of the centerline of
the rail alignment

Hydrologic features between
500 feet and 1 mile® of the
centerline of the rail
alignment

Drainage from Wassuk Range, Garfield Hills, and
numerous canyons (including Ryan Canyon,
Sheeps Head Canyon, and Montreal Canyon) and
ephemeral washes draining Gillis Range into
Walker Lake Valley.

Drainage from unnamed washes draining ravines
and side canyons of mountainous areas into Soda
Springs Valley.

Drainage from Black Dyke Mountain, numerous
ephemeral washes draining Gabbs Valley Range,
Cinnabar Canyon, Dunlap Canyon, Mac Canyon,
Water Canyon, and other washes in the Pilot
Mountains, and Douglas Canyon and other washes
in the Excelsior Mountains.

Drainage from Long Canyon, numerous unnamed
ephemeral washes from the Pilot Mountains,
Candelaria Hills, and Excelsior Mountains into or
towards Rhodes Salt Marsh.

Drainage from Monte Cristo Range into Columbus
Salt Marsh.

Segment would cross 141
unnamed washes.

Segment would cross Alkali
Flat.

Segment would cross
through two unnamed playas
(one of which is identified as
a wetland in the National
Wetland Inventory) and pass
within 490 feet of another
unnamed playa (which is
identified as a wetland in the
National Wetland
Inventory).

Alignment would pass within
1 mile of 6 unnamed playas
(some of which are identified
as wetlands in the National
Wetland Inventory).

Kinkaid Spring 0.14 mile
north.

Unnamed spring 0.34 mile
east.

a. Source: DIRS 177710-MO0607NHDWBDYD.000; DIRS 177714-MO0607NHDFLM06.000; DIRS 176979-MO0605GISGNISN.000; DIRS

176730-DeLorme 1996, pp. 51 to 53, 58, and 59.

b. To convert feet to meters, multiply by 0.3048; to convert miles to kilometers, multiply by 1.6093.

from the Gillis Range to the north and Garfield Hills to the south and pass by a smaller playa to the north
that receives drainage from Gillis Range. Intermittent surface water would flow into Soda Springs Valley
from unnamed washes draining ravines and side canyons of mountainous areas bordering Mina common
segment 1. Continuing south through Soda Springs Valley, the segment would pass east of two large
playas in Alkali Flat. The first playa, just east of Luning, receives flow from Black Dyke Mountain to the
west and numerous ephemeral washes draining Gabbs Valley Range. Drainage from Cinnabar Canyon,
Dunlap Canyon, Mac Canyon, Water Canyon, and other washes in the Pilot Mountains to the east and
Douglas Canyon and other washes in the Excelsior Mountains to the west flow into or toward the second

playa.

As Mina common segment 1 would leave Soda Springs Valley, it would pass to the east of Rhodes Salt
Marsh. This playa receives drainage from Long Canyon and numerous unnamed ephemeral washes from
the Pilot Mountains to the east. Additional drainage from Candelaria Hills and the Excelsior Mountains
flows toward the playa. The segment would follow a ridgeline of the Monte Cristo Range and pass east
of Columbus Salt Marsh. Several ephemeral washes drain downslope from the headwaters of the Monte
Cristo Range and flow west into Columbus Salt Marsh, at which point the drainages develop a braided
drainage pattern. After passing around the southern end of the Monte Cristo Range, Mina common
segment 1 would turn south as it crossed over U.S. Highway 95 and end at the northern edge of Big
Smoky Valley. There are no streamflow or water-quality data available for the streams and washes Mina

common segment 1 would cross.

DOE/EIS-0369

3-496



69€0-S13/30d

L6V-€

O  Spring
I NWiI wetlands
Playa
~rm— Stream*
Alternative segment

ﬁ Proposed facility location
[@] Potential quarry site

© Proposed construction camp
— Road or highway
95/ U.S. highway

17

Y state highway

in this Rail Alignment EIS
+——+— Operating rail line

E Water bodies

Operating rail line analyzed |

DSDBRANCHLINE . |
GSCHURZ

Hawthorne

urz; wthorne

— - — County line
~ Walker River Paiute
Reservation
-~ Wilderness Study Area Current
view
W" es: DoD/= U'S. Depar Defeypse; S
'MCS. = Mi com =Natiopatf
urce: erived fre 85440-| 08,4l "
i?o projnote readamﬁy y sigifficant strears ars-sHowi

1359 13
7]

Army
D@pot

is figure.

361 /

//

W

Figure 3-181. Surface drainage within map area 2.
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AFFECTED ENVIRONMENT — MINA RAIL ALIGNMENT

The first approximately 15 kilometers (9 miles) of common segment 1 would be within the Walker River
Basin, which is an interstate drainage system. DOE field investigations determined that none of the
washes along this portion of common segment 1 have characteristics of waters of the United States. The
two playas crossed in this basin have no hydrologic connection to tributaries of Walker Lake or other
drainages in that basin. The remainder of Mina common segment 1 would be in the Central Hydrographic
Region of Nevada, which has surface hydrology characterized by internally draining sub-areas and is
considered an intrastate basin (DIRS 180889-PBS&J 2007, p. 3). Therefore, none of the washes along
this portion of common segment 1 qualify as waters of the United States, as regulated under Section 404
of the Clean Water Act, because there are no connections to surface-water bodies with a connection to
interstate water (DIRS 180889-PBS&J 2007, all).

The National Wetland Inventory dataset identifies the playas in Soda Springs Valley and Alkali Flat as
wetlands; however, DOE field studies in support of this Rail Alignment EIS confirmed no wetlands in
these areas (DIRS 180889-PBS&J 2007, Figure 5B). Appendix F provides more information about
wetlands.

The Federal Emergency Management Agency has not mapped floodplains in the area of Mina common
segment 1; however, the rail alignment would cross floodplains associated with the valley floors and
playas along its route. Appendix F further describes possible floodplains associated with the rail
alignment.

There are two springs within the Mina common segment 1 region of influence — Kinkaid Spring and an
unnamed spring. Kinkaid Spring is approximately 0.23 kilometer (0.14 mile) north of the common
segment just west of the large playa in Soda Springs Valley (DIRS 180889-PBS&J 2007, p. 9). The
unnamed spring is approximately 0.54 kilometer (0.34 mile) east of the common segment in the foothills
of the Monte Cristo Range.

3.3.5.3.7 Montezuma Alternative Segments

3.3.5.3.7.1 Montezuma Alternative Segment 1. Montezuma alternative segment 1 would parallel
State Route 265 as it traveled south from Big Smoky Valley past the Silver Peak Range and Mineral
Ridge to the west and the Weepah Hills to the east. After entering Clayton Valley, the alternative
segment would travel past Angel Island, Paymaster Ridge, Clayton Ridge, the Montezuma Range,
Goldfield Hills, Cuprite Hills, Stonewall Flat, and Stonewall Mountain before ending near Lida Junction
(see Table 3-107 and Figures 3-183 and 3-184). Construction camp 13A would be adjacent to
Montezuma 1 just south of the community of Silver Peak. The construction camp would not overlie any
surface-water features. Construction camp 9A would be adjacent to Montezuma alternative segment 1
approximately 290 meters (950 feet) northwest of where the rail segment would cross U.S. Highway 95.
A small ephemeral wash draining downslope of Garfield Hills would run through the extreme southwest
corner of the footprint for this construction camp (DIRS 180875-Nevada Rail Partners 2007, p. F-11). A
potential quarry site, North Clayton, would be located along Montezuma alternative segment 1 near the
Montezuma Range. The quarry would not overlie any surface-water features.

From Big Smoky Valley, Montezuma alternative segment 1 would travel south, paralleling State Route
265 to Silver Peak, and along the way, cross over numerous ephemeral washes flowing into Big Smoky
Valley. Big Smoky Valley receives drainage from numerous ephemeral washes flowing downslope of the
Monte Cristo Range to the north to join drainage from the Silver Peak Range and Mineral Ridge to the
west and south via Black Canyon, Eagle Nest Canyon, New York Canyon, Echo Canyon, Eagle Canyon,
Custer Gulch, Great Gulch, and unnamed washes, and drainage from Weepah Hills to the east. Although
Big Smoky Valley is an extensive topographic feature, Montezuma alternative segment 1 would only
cross through the extreme western part. Once past Silver Peak, Montezuma alternative segment 1 would
enter Clayton Valley, which receives drainage from the Silver Peak Range, Mineral Ridge, Palmetto
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Table 3-107. Hydrologic features potentially relevant to the Montezuma alternative segments.”

General hydrographic features/drainage

Hydrologic features between
500 feet and 1 mile® of the
centerline of the rail
alignment

Hydrologic features within
500 feet” of the centerline
of the rail alignment

Montezuma alternative segment 1

Drainage from Monte Cristo Range, Silver Peak
Range, Mineral Ridge, and Weepah Hills via Black
Canyon, Eagle Nest Canyon, New York Canyon,
Echo Canyon, Eagle Canyon, Custer Gulch, Great
Gulch, and unnamed washes to Big Smoky Valley.
Drainage from Silver Peak Range, Mineral Ridge,
Palmetto Mountains, Clayton Ridge, Paymaster
Range, and Weepah Hills via Lida Wash and
unnamed washes into Clayton Valley.

Drainage from Paymaster Ridge, Clayton Ridge, and
Montezuma Range via Nevada Canyon and unnamed

washes.

Drainage from numerous ephemeral washes flows
downslope of the Montezuma Range and Goldfield
Hills into an unnamed valley.

Segment would cross Jackson Hot Spring 0.33 mile west.
Wash, China Wash, and 185
unnamed washes.

Montezuma alternative segment 2

Drainage from Monte Cristo Range, Silver Peak
Range, Mineral Ridge, and Weepah Hills via Black
Canyon, Eagle Nest Canyon, New York Canyon,
Echo Canyon, Eagle Canyon, Custer Gulch, Great
Gulch, and unnamed washes to Big Smoky Valley.

Drainage from Lone Mountain, General Thomas
Hills, and San Antonio Mountains flows into
Montezuma Valley.

Drainage from Malpais Mesa, Goldfield Hills,

Montezuma Range, and Chispa Hills flow into Alkali

Lake Playa and Stonewall Flat.

Segment would cross Big Slaughterhouse Spring 0.57

Wash and 84 unnamed mile west.
washes. Rabbit Spring 0.12 mile
Segment would cross west.

Stonewall Flat. Three unnamed springs

within 0.12 mile west.

Montezuma alternative segment 3

Drainage from Monte Cristo Range, Silver Peak
Range, Mineral Ridge, and Weepah Hills via Black
Canyon, Eagle Nest Canyon, New York Canyon,
Echo Canyon, Eagle Canyon, Custer Gulch, Great
Gulch, and unnamed washes to Big Smoky Valley.

Drainage from Lone Mountain, General Thomas
Hills, and San Antonio Mountains flows into
Montezuma Valley.

Drainage from numerous ephemeral washes flows
down slope of the Montezuma Range and the
Goldfield Hills into an unnamed valley.

Segment would cross Big
Wash and 147 unnamed
washes.

a. Source: DIRS 177710-MO0607NHDWBDYD.000; DIRS 177714-MO0607NHDFLM06.000; DIRS 176979-MO0605GISGNISN.000; DIRS

176730-DeLorme 1996, pp. 52, 53, 58, and 59.

b. To convert feet to meters, multiply by 0.3048; to convert kilometers to miles, multiply by 1.6093.
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Mountains, Clayton Ridge, Paymaster Range, and Weepah Hills via Lida Wash and unnamed washes. In
Clayton Valley, the alternative segment would pass between Angel Island and Clayton Ridge, where it
would cross numerous ephemeral washes flowing down from Clayton Ridge. As Montezuma alternative
segment 1 passed through the gap between Paymaster Ridge and Clayton Ridge and rounded the southern
portion of Clayton Ridge, it would cross over ephemeral washes flowing down from Paymaster Ridge,
Clayton Ridge, and the Montezuma Range via Nevada Canyon and unnamed washes. After passing
through a gap in the Montezuma Range, the segment would cross over Jackson Wash into an unnamed
valley. Drainage from numerous ephemeral washes flows downslope of the Montezuma Range and the
Goldfield Hills into this valley. Montezuma alternative segment 1 would skirt the western foothills of the
Goldfield Hills, round the southern edge, cross over China Wash, and pass between the Goldfield Hills
and the Cuprite Hills, crossing over several washes flowing down from both hills. Montezuma alternative
segment 1 would pass between a gap in the Cuprite Hills and end near Lida Junction. There are no
streamflow or water-quality data available for the streams and washes Montezuma alternative segment 1
would cross.

Montezuma alternative segment 1 would be in the Central Hydrographic Region of Nevada, which has
surface hydrology characterized by internally draining sub-areas and is considered an intrastate basin
(DIRS 180889-PBS&J 2007, p. 3). Therefore, none of the washes along Montezuma 1 qualify as waters
of the United States, as regulated under Section 404 of the Clean Water Act, because there are no
connections to surface-water bodies with a connection to interstate water.

The National Wetland Inventory dataset identifies a pond in the private, diked area near Silver Peak as a
wetland; however, DOE field studies in support of this Rail Alignment EIS confirmed no wetlands in
these areas (DIRS 180889-PBS&J 2007, all). Appendix F provides more information about wetlands.

The Federal Emergency Management Agency has not mapped floodplains in the area of Montezuma 1;
however, the rail alignment would cross floodplains associated with the valley floors and playas along its
route. Appendix F further describes possible floodplains associated with the rail alignment.

Hot Spring is within the region of influence for Montezuma alternative segment 1, approximately 0.53
kilometer (0.33 mile) west of the alternative segment near the Silver Peak.

3.3.5.3.7.2 Montezuma Alternative Segment 2. Montezuma alternative segment 2 would parallel
U.S. Highway 95 as it traveled east from Big Smoky Valley past Lone Mountain. After passing Millers,
the segment would head south and enter Montezuma Valley. It would pass Tonopah, General Thomas
Hills, and Klondike and parallel U.S. Highway 95 for a short time before crossing it near Malpais Mesa,
Goldfield Hills, and Goldfield. Montezuma alternative segment 2 would end near Stonewall Flat (see
Table 3-107 and Figures 3-183 and 3-184). Construction camp 9 would be adjacent to Montezuma
alternative segment 2 just north of Stonewall Flat. The construction camp would not overlie any surface-
water features. Construction camp 13B would be adjacent to Montezuma alternative segment 1 in
Montezuma Valley. A small ephemeral wash draining hills near Hasbrouck Peak into Montezuma Valley
would run through the footprint for the construction camp (DIRS 180875-Nevada Rail Partners 2007,

p- F-10). Two potential quarry sites, ES-7 and Malpais Mesa, would be along the Montezuma alternative
segment 2 in Malpais Mesa near Goldfield. Neither quarry would overlie any surface-water features.

Montezuma alternative segment 2 would parallel State Route 6 as it traveled east along the southern edge
of the Monte Cristo Range and into Big Smoky Valley. Big Smoky Valley receives drainage from
numerous ephemeral washes flowing downslope of the Monte Cristo Range to the north to join drainage
from the Silver Peak Range and Mineral Ridge to the west and south via Black Canyon, Eagle Nest
Canyon, New York Canyon, Echo Canyon, Eagle Canyon, Custer Gulch, Great Gulch, and unnamed
washes, and drainage from Weepah Hills to the east. Montezuma alternative segment 2 would cross
several ephemeral washes flowing down from the Monte Cristo Range, pass a few small playas, and cross
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a large playa twice. These playas are actually part of a larger playa in Big Smoky Valley. The segment
would pass within 0.42 kilometer (0.26 mile) of a smaller playa in Big Smoky Valley. After crossing
private property known as Millers, the segment would pass approximately 1.3 kilometers (0.81 mile)
north of a tailings pond located on the same property. The pond, approximately 0.17 square kilometer
(0.07 square mile) in size, appears to receive a portion of its hydrology as seasonal runoff from Lone
Mountain. No water-quality data are available for Millers tailings pond.

In the Millers area, there is a small playa identified as a dry lake, which would be approximately 1.5
kilometers (0.93 mile) north of Montezuma alternative segment 2. As the segment passed Millers, it
would turn south, proceed past Slime Wash to the east, and enter Montezuma Valley. Montezuma Valley
receives drainage from numerous ephemeral washes flowing downslope of Lone Mountain and General
Thomas Hills to the west and San Antonio Mountains to the east. As the Montezuma alternative segment
2 continued south through Montezuma Valley, it would pass to the west of a set of three small playas. A
few small ephemeral washes originating near Mt. Butte to the east and Lone Mountain to the west might
convey seasonal waters toward these playas. Just north of Goldfield, the Montezuma alternative segment
2 would cross Big Wash. Once in Goldfield, the rail segment would pass to the west of a number of small
playas that receive drainage from Goldfield Hills to the south. At the extreme southern end of the
Montezuma alternative segment 2, near Ralston, the segment would pass to the west of a large playa
named Stonewall Flat, which is northwest of Stonewall Mountain. Runoff from Stonewall Flat drains
downslope into Lida Valley where it might remain as surface water for brief periods. The estimated
runoff entering Stonewall Flat is 490,000 cubic meters (17.3 million cubic feet) per year (DIRS 10181117
DOE 1996, Section 4.2.5.1). It is likely that ephemeral washes would convey seasonal runoff from
Stonewall Mountain into the playa. Montezuma alternative segment 2 would end shortly after passing
Stonewall Flat. There are no streamflow or water-quality data available for the streams and washes
Montezuma 2 would cross.

Montezuma alternative segment 2 would be in the Central Hydrographic Region of Nevada, which has
surface hydrology characterized by internally draining sub-areas and is considered an intrastate basin
(DIRS 180889-PBS&J 2007, p. 3). Therefore, none of the washes along Montezuma 2 qualify as waters
of the United States, as regulated under Section 404 of the Clean Water Act, because there are no
connections to surface-water bodies with a connection to interstate water.

The National Wetland Inventory dataset identifies the large playas in Big Smoky Valley and Stonewall
Flat as wetlands; however, DOE field studies in support of this Rail Alignment EIS confirmed no
wetlands in this area (DIRS 180889-PBS&J 2007, all). Appendix F provides more information about
wetlands.

The Federal Emergency Management Agency has not mapped floodplains in the area of Montezuma
alternative segment 2; however, the segment would cross floodplains associated with the valley floors and
playas along its route. Appendix F further describes possible floodplains associated with the rail
alignment.

Slaughterhouse Spring and Rabbit Spring are located approximately 0.92 kilometer (0.57 mile) and 0.20
kilometer (0.12 mile), respectively, west of the rail alignment near the town of Goldfield. Three unnamed
springs are also within the Mina rail alignment region of influence but would be outside the construction
right-of-way.

3.3.5.3.7.3 Montezuma Alternative Segment 3. Montezuma alternative segment 3 would parallel
State Route 6 as it traveled east from Big Smoky Valley past Lone Mountain. After passing Millers, the
segment would head south and enter Montezuma Valley. It would pass Tonopah, General Thomas Hills,
and Klondike and parallel U.S. Highway 95 for a short time before turning west at the Montezuma Range,
just north of Malpais Mesa. The segment would travel past Clayton Ridge, the Montezuma Range,
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Goldfield Hills, Cuprite Hills, Stonewall Flat, and Stonewall Mountain before ending near Lida Junction
(see Table 3-107 and Figures 3-183 and 3-184). Construction camp 13B would be adjacent to
Montezuma alternative segment 3 in Montezuma Valley. A small ephemeral wash draining hills near
Hasbrouck Peak into Montezuma Valley would run through the footprint for the construction camp
(DIRS 180875-Nevada Rail Partners 2007, p. F-10). Construction camp 9A would be adjacent to
Montezuma 3 approximately 280 meters (920 feet) west of where the rail alignment would cross U.S.
Highway 95 (DIRS 180875-Nevada Rail Partners 2007, p. F-11). A small ephemeral wash draining
downslope of Garfield Hills would run through the extreme southwest corner of the construction camp.
There are no potential quarry sites along Montezuma 3.

Montezuma alternative segment 3 would parallel State Route 6 as it traveled east along the southern edge
of the Monte Cristo Range and into Big Smoky Valley. Big Smoky Valley receives drainage from
numerous ephemeral washes flowing downslope of the Monte Cristo Range to the north to join drainage
from the Silver Peak Range and Mineral Ridge to the west and south via Black Canyon, Eagle Nest
Canyon, New York Canyon, Echo Canyon, Eagle Canyon, Custer Gulch, Great Gulch, and unnamed
washes, and drainage from Weepah Hills to the east. The segment would cross several ephemeral washes
flowing down from the Monte Cristo Range, pass a few small playas, and cross a large playa twice.

These playas are actually part of a larger playa in Big Smoky Valley. Montezuma alternative segment 3
would pass within 0.42 kilometer (0.26 mile) of a smaller playa in Big Smoky Valley. After reaching
Millers, the segment would pass approximately 1.3 kilometers (0.81 mile) north of Millers Pond. The
pond, approximately 0.17 square kilometer (0.07 square mile) in size, appears to receive a portion of its
hydrology as seasonal runoff from Lone Mountain. No streamflow or water-quality data are available for
Millers Pond. In Millers, there is a small playa identified as a dry lake, which would be approximately
1.5 kilometers (0.93 mile) north of Montezuma 3. As Montezuma alternative segment 3 passed Millers, it
would turn south, proceed past Slime Wash to the east, and enter Montezuma Valley. Montezuma Valley
receives drainage from numerous ephemeral washes flowing downslope of Lone Mountain and General
Thomas Hills to the west and San Antonio Mountains to the east. As the segment continued south
through Montezuma Valley, it would pass a set of three small playas to the east. A few small ephemeral
washes originating near Mt. Butte to the east and Lone Mountain to the west might convey seasonal
waters toward these playas. As Montezuma alternative segment 3 passed around the northern end of the
Montezuma Range, it would cross over ephemeral washes flowing down from Paymaster Ridge, Clayton
Ridge, and the Montezuma Range via Nevada Canyon and unnamed washes. After passing through a gap
in the Montezuma Range, the Montezuma alternative segment 3 would cross Jackson Wash into an
unnamed valley. Drainage from numerous ephemeral washes flows downslope of the Montezuma Range
and the Goldfield Hills into this valley. Montezuma alternative segment 3 would skirt the western
foothills of the Goldfield Hills, round the southern edge, and pass between the Goldfield Hills and Cuprite
Hills, crossing over several washes flowing down from both hills. Montezuma 3 would pass between a
gap in the Cuprite Hills and end near Lida Junction. There are no streamflow or water-quality data
available for the streams and washes Montezuma alternative segment 3 would cross.

Montezuma alternative segment 3 would be in the Central Hydrographic Region of Nevada, which has
surface hydrology characterized by internally draining sub-areas and is considered an intrastate basin
(DIRS 180889-PBS&J 2007, p. 3). Therefore, none of the washes along Montezuma alternative segment
3 qualify as waters of the United States, as regulated under Section 404 of the Clean Water Act, because
there are no connections to surface-water bodies with a connection to interstate water.

The National Wetland Inventory dataset identifies the large playa in Big Smoky Valley as a wetland;
however, DOE field studies in support of this Rail Alignment EIS confirmed no wetlands in these areas
(DIRS 180889-PBS&J 2007, all). Appendix F provides more information about wetlands.
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The Federal Emergency Management Agency has not mapped floodplains in the area of Montezuma
alternative segment 3; however, the rail alignment would cross floodplains associated with the valley
floors and playas along its route. Appendix F further describes possible floodplains associated with the
rail alignment.

There are no springs identified within 1.6 kilometers (1 mile) of Montezuma alternative segment 3.
3.3.5.3.8 Mina Common Segment 2

Mina common segment 2 would begin just east of Lida Junction and would cross Alkali Flat (within the
Lida Valley) and end near the foot of Stonewall Mountain (see Table 3-108 and Figure 3-185). There are
no proposed construction camps or potential quarry sites along Mina common segment 2.

Table 3-108. Hydrologic features potentially relevant to Mina common segment 2.*

Hydrologic features between
Hydrologic features within 500 feet and 1 mile” of the

500 feet” of the centerline centerline of the rail
General hydrographic features/drainage of the rail alignment alignment
Drainage from northwest side of Stonewall Mountain Jackson Wash, China Wash.  Alkali Flat/Lida Valley
and the Cuprite Hills would drain into Lida Valley Segment would cross three Playa.
and Alkali Flat Playa. washes.

a. Source: DIRS 177710-MO0607NHDWBDYD.000; DIRS 177714-MO0607NHDFLM06.000; DIRS 176979-MO0605GISGNISN.000; DIRS
176730-DeLorme 1996, p. 59.
b. To convert feet to meters, multiply by 0.3048; to convert miles to kilometers, multiply by 1.6093.

Mina common segment 2 would begin in Lida Valley, south of Stonewall Flat, and cross over Alkali Flat.
Runoff from Stonewall Flat drains downslope into Lida Valley where it might remain as surface water for
brief periods. The estimated runoff entering Stonewall Flat is 490,000 cubic meters (17.3 million cubic
feet) per year (DIRS 101811-DOE 1996, Section 4.2.5.1). Jackson Wash appears to be a notable drainage
that contributes seasonal water to Lida Valley.

There are no perennial streams in any of the surrounding basins; rather, the many washes that drain the
upland areas convey ephemeral flow that ponds on the playas during periods of intense precipitation. No
streamflow or water-quality data are available for the streams and washes Mina common segment 2
would cross.

Mina common segment 2 would be in the Central Hydrographic Region of Nevada, which has surface
hydrology characterized by internally draining sub-areas and is considered an intrastate basin (DIRS
180889-PBS&J 2007, p. 3). Therefore, none of the washes along Mina common segment 2 qualify as
waters of the United States, as regulated under Section 404 of the Clean Water Act, because there are no
connections to surface-water bodies with a connection to interstate water.

There are no wetlands within the Mina common segment 2 region of influence.

Federal Emergency Management Agency flood maps provide coverage for the entire length of Mina
common segment 2; however, the common segment would not cross any floodplains. Because Mina
common segment 2 follows valley floors and crosses unnamed ephemeral washes and playas, it is feasible
that a floodplain could exist in low-lying areas along this segment. Appendix F further describes possible
floodplains associated with the rail alignment.

There are no springs identified within 1.6 kilometers (1 mile) of Mina common segment 2.
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3.3.5.3.9 Bonnie Claire Alternative Segments

Bonnie Claire alternative segment 2 would begin south of Stonewall Flat, exit Lida Valley, and turn to the
east, entering Sarcobatus Flat, a large playa. Sarcobatus Flat is bounded by Pahute Mesa on the east and
Gold Mountain to the west (see Table 3-109 and Figure 3-185). There are no construction camps or
quarries proposed for Bonnie Claire 2.

Table 3-109. Hydrologic features potentially relevant to the Bonnie Claire alternative segments.”

Hydrologic features between
500 feet and 1 mile® of the
centerline of the rail
alignment

Hydrologic features within
500 feet® of the centerline of

General hydrographic features/drainage the rail alignment

Bonnie Claire alternative segment 2

Drainage from Stonewall Mountain, the foothills of  Segment would cross 31 Alkali Flat/Lida Valley

Gold Mountain, Stonewall Pass, and Northern Pahute washes, including an Playa.
Mesa to Lida Valley, Alkali Flat, and Bonnie Claire unnamed braided wash.
area within Sarcobatus Flat.
Bonnie Claire alternative segment 3
Drainage from the foothills of Gold Mountain, Segment would cross Alkali ~ None.

Stonewall Mountain, Stonewall Pass, and Northern = Flat/Lida Valley Playa.
Pahute Mesa to Lida Valley, Alkali Flat, and Bonnie Segment would cross 23
Claire area within Sarcobatus Flat. washes.

a. Source: DIRS 177710-MO0607NHDWBDYD.000; DIRS 177714-MO06007NHDFLM06.000; DIRS 176979-MO0605GISGNISN.000;
DIRS 176730-DeLorme 1996, pp. 59, 60, and 68.

b. To convert feet to meters, multiply by 0.3048.

c. To convert miles to kilometers, multiply by 1.6093.

Bonnie Claire alternative segment 2 would be in an area that receives drainage from Stonewall Mountain,
the foothills of Gold Mountain, and the Northern Pahute Mesa, which flows toward Lida Valley, Alkali
Flat, and the Bonnie Claire area of Sarcobatus Flat. Unnamed washes run northeast to southwest,
providing a path for overland flow from Pahute Mesa, including the south and southeast sides of
Stonewall Mountain to Sarcobatus Flat. Bonnie Claire 2 would cross a notable braided wash at the north
end of Sarcobatus Flat before running adjacent to the same wash for several kilometers. This braided
wash flows from Stonewall Pass to the Bonnie Claire area of Sarcobatus Flat. There are no streamflow or
water-quality data available for the streams and washes Bonnie Claire 2 would cross.

Bonnie Claire 2 would be in the Central Hydrographic Region of Nevada, which has surface hydrology
characterized by internally draining sub-areas and is considered an intrastate basin (DIRS 180889-PBS&J
2007, p. 3). Therefore, none of the washes along Bonnie Claire 2 qualify as waters of the United States,
as regulated under Section 404 of the Clean Water Act, because there are no connections to surface-water
bodies with a connection to interstate water.

There are no wetlands within the region of influence for Bonnie Claire 2.

Federal Emergency Management Agency flood maps cover most of Bonnie Claire 2, but do not include a
portion of the land on the eastern side of the alternative segment, which is shown on the maps as an old
boundary of the Nevada Test and Training Range. Flood mapping does not extend east of this boundary.
The flood maps also show a floodplain for an unnamed drainage feature from Pahute Mesa. The
floodplain ends just south of Bonnie Claire 2 near one of the old Nevada Test and Training Range
boundaries. It is possible that this floodplain would extend far enough to the northeast to be encountered
by Bonnie Claire 2; however, the distance is too far to support such an assumption. In addition, Bonnie
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Claire 2 would run farther up in the foothill area where the wash would involve few tributaries. Appendix
F provides additional information on this floodplain.

There are no springs identified within 1.6 kilometers (1 mile) of Bonnie Claire 2.

Bonnie Claire alternative segment 3 would begin south of Stonewall Flat, exit Lida Valley, and continue
south into Sarcobatus Flat, a large playa. Sarcobatus Flat is bounded by Pahute Mesa on the east and
Gold Mountain on the west (Table 3-109 and Figure 3-185). There are no potential quarry sites or
proposed construction camps along Bonnie Claire alternative segment 3.

Bonnie Claire alternative segment 3 would be in an area that receives drainage from Stonewall Mountain,
the foothills of Gold Mountain, and the Northern Pahute Mesa, which flows toward Lida Valley, Alkali
Flat, and the Bonnie Claire area of Sarcobatus Flat. Unnamed washes run northeast to southwest,
providing a path for overland flow from Pahute Mesa, including the south and southeast sides of
Stonewall Mountain to Sarcobatus Flat. Bonnie Claire 3 would pass through Alkali Flat Playa, a major
playa shown in Figure 3-185 and cross a notable braided wash in Sarcobatus Flat. This braided wash
flows from Stonewall Pass to the Bonnie Claire area of Sarcobatus Flat. There are no streamflow or
water-quality data available for the streams and washes Bonnie Claire 3 would cross.

Bonnie Claire alternative segment 3 would be in the Central Hydrographic Region of Nevada, which has
surface hydrology characterized by internally draining sub-areas and is considered an intrastate basin
(DIRS 180889-PBS&J 2007, p. 3). Therefore, none of the washes along Bonnie Claire alternative
segment 3 qualify as waters of the United States, as regulated under Section 404 of the Clean Water Act,
because there are no connections to surface-water bodies with a connection to interstate water.

There are no wetlands within the region of influence for Bonnie Claire alternative segment 3.

Federal Emergency Management Agency flood maps cover most of Bonnie Claire alternative segment 3,
but do not include a portion of the land on the eastern side of the segment, which is shown on the maps as
an old boundary of the Nevada Test and Training Range. Flood mapping does not extend east of this
boundary. Bonnie Claire alternative segment 3 would cross a 100-year floodplain associated with Alkali
Flat Playa. The flood maps also show a floodplain for an unnamed drainage feature from Pahute Mesa.
The floodplain ends just south of Bonnie Claire alternative segment 3 at one of the old Nevada Test and
Training Range boundaries. The floodplain is close enough to Bonnie Claire alternative segment 3 that it
is reasonable to assume it would be at a similar width if it extended farther up the wash to where Bonnie
Claire alternative segment 3 would cross. Appendix F provides additional information on this floodplain.

There are no springs identified within 1.6 kilometers (1 mile) of Bonnie Claire alternative segment 3.
3.3.5.3.10 Common Segment 5 (Sarcobatus Flat Area)

Common segment 5 would begin approximately 3.1 kilometers (1.9 miles) east of U.S. Highway 95 and
trend generally southeast, through the Sarcobatus Flat Area, and along the east side of U.S. Highway 95
(Table 3-110 and Figures 3-185 and 3-186). Common segment 5 would end approximately 6.4
kilometers (4 miles) north of Springdale. Construction camp 10 would be adjacent to the rail alignment
and east of U.S. Highway 95. Numerous ephemeral wash draining downslope of Pahute Mesa would run
through the construction camp. There are no potential quarry sites along common segment 5 (DIRS
180875-Nevada Rail Partners 2007, p. 3-5).

Common segment 5 would cross washes that drain the Tolicha Peak area of Pahute Mesa. Drainage from
the Pahute Mesa flows from the east into Sarcobatus Flat. The alluvial flat terrain between Tolicha Peak
and U.S. Highway 95 is characterized by numerous braided washes. Although Sarcobatus Flat is an
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Table 3-110. Hydrologic features potentially relevant to common segment 5.”

Hydrologic features between
Hydrologic features within 500 feet and 1 mile® of the
500 feet of the centerline centerline of the rail
General hydrographic features/drainage of the rail alignment” alignment

Drainage from Pahute Mesa and Bullfrog Hills flows Segment would cross Tolicha Dry lake bed 0.31 mile
to playas within Sarcobatus Flat and Bonnie Claire =~ Wash and 123 other washes.  south.
Lake within Sarcobatus The alluvial flat terrain

Flat. between Tolicha Peak and
U.S. Highway 95 is
characterized by numerous
braided washes. Washes
within this type of soil and
terrain can shift in number and
geography with a variation of
precipitation intensity.

a. Source: DIRS 177710-MO0607NHDWBDYD.000; DIRS 177714-MO0607NHDFLMO06.000; DIRS 176979-MO0605GISGNISN.000; DIRS
176730-DeLorme 1996, pp. 59, 60, 64, and 68.

b. To convert feet to meters, multiply by 0.3048.

c. To convert miles to kilometers, multiply by 1.6093.

extensive topographic feature, there is only one portion designated as a minor playa that would be close to
the rail alignment. The northern edge of this small playa is adjacent to U.S. Highway 95, and would be

approximately 1.7 kilometers (1.1 miles) south of common segment 5 to the southeast of the point where
Tolicha Wash crosses Interstate Highway 95. The segment would then cross surface drainage originating
from Tolicha Peak and Springdale Mountain. There are no streamflow or water-quality data available for
the streams and washes common segment 5 would cross.

Common segment 5 would be in the Central Hydrographic Region of Nevada, which has surface
hydrology characterized by internally draining sub-areas and is considered an intrastate basin (DIRS
180889-PBS&J 2007, p. 3). Therefore, none of the washes along common segment 5 qualify as waters of
the United States, as regulated under Section 404 of the Clean Water Act, because there are no
connections to surface-water bodies with a connection to interstate water.

The National Wetlands Inventory map identifies the playas associated with Sarcobatus Flat as wetlands;
however, field studies conducted in support of this Rail Alignment EIS confirmed that there are no hydric
soils, plant species indicative of wetlands, or other indicators of wetlands on or adjacent to the playa near
the rail alignment (DIRS 180696-Potomac Hudson Engineering 2007, p. 6). Appendix F provides more
information about wetlands in this area.

Federal Emergency Management Agency flood maps provide coverage for almost all of common segment
5. The maps show that the segment would cross a 100-year floodplain associated with Tolicha Wash
where it drains toward Sarcobatus Flat. Appendix F provides more information on this floodplain.

There are no springs identified within 1.6 kilometers (1 mile) of common segment 5.
3.3.5.3.11 Oasis Valley Alternative Segments

Oasis Valley alternative segment 1 would begin north of Oasis Mountain and would run southeast for
approximately 9.8 kilometers (6.1 miles) before converging with common segment 6 (Table 3-111 and
Figure 3-186). Construction camp 11 would be along the west side of Oasis Valley alternative segment 1
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approximately 3.1 kilometers (1.9 miles) north of its junction with common segment 6. Several
ephemeral washes flowing downslope from Bullfrog Hills and mountains to the east would run through
the construction camp. There are no potential quarry sites along Oasis Valley alternative segment 1
(DIRS 180875-Nevada Rail Partners 2007, pp. 3-5).

Oasis Valley alternative segment 1 would cross the Amargosa River and its tributaries. Although referred
to as a river, the Amargosa River and tributary branches and washes receive ephemeral flows from winter
and summer storms, and perennial flows near springs and seeps. For most of the year, the tributaries
carry no water. The Amargosa River has approximately 20 branches and 40 tributary washes in Oasis
Valley. The main branch enters the valley from the north through Thirsty Canyon. Most of the drainage
into Oasis Valley is from Pahute Mesa (including Oasis and Springdale Mountains to the north) and the
Bullfrog Hills to the southwest. There are no streamflow or water-quality data available for this area;
however, there is regional data for the Death Valley Basin (DIRS 176325-USGS 2006, all).

The Amargosa River interstate drainage system flows to Death Valley in California. A survey of the
washes along the Mina rail alignment identified the Amargosa River and one tributary that Oasis Valley
alternative segment 1 would cross as waters of the United States, as regulated under Section 404 of the
Clean Water Act (DIRS 180889-PBS&J 2007, Figure 3B).

There are no wetlands identified within the region of influence for Oasis Valley alternative segment 1.

Federal Emergency Management Agency flood maps provide complete coverage for Oasis Valley 1. The
maps show that the segment would cross a 100-year floodplain associated with the Amargosa River.
Appendix F provides more information about this floodplain.

There are numerous springs in Oasis Valley and Thirsty Canyon near where Oasis Valley alternative
segment 1 would cross. Oasis Valley 1 would pass within 0.48 kilometer (0.30 mile) of several springs
identified as the upper Oasis Valley Ranch Springs (DIRS 169384-Reiner et al. 2002, Figure 3).

These springs are near the narrows through which the Amargosa River leaves Oasis Valley. Table 3-111
lists these springs.

Oasis Valley alternative segment 3 would begin north of Oasis Mountain, generally run east and then
south for approximately 14 kilometers (8.8 miles) and would cross Oasis Valley approximately

0.52 kilometer (0.32 mile) northeast of Colson Pond before converging with common segment 6 (Table 3[J
111 and Figure 3-186). There are no potential quarry sites or proposed construction camps along Oasis
Valley 3.

Oasis Valley alternative segment 3 would cross the Amargosa River and its tributaries, as described above
for Oasis Valley alternative segment 1.

A survey of washes performed along the Mina rail alignment identified the Amargosa River, which Oasis
Valley alternative segment 3 would cross, as a water of the United States, as regulated under Section 404
of the Clean Water Act (DIRS 183595-PBS&J 2006, Figure 3B).

DOE field studies identified a small wetland associated with an unnamed seep approximately 0.5
kilometer (0.31 mile) from Colson Pond (DIRS 183595-PBS&J 2006, Figure 4T). Appendix F provides
more information about this wetland.

Federal Emergency Management Agency flood maps provide complete coverage for Oasis Valley 3. The
maps show that the segment would cross a 100-year floodplain associated with the Amargosa River.
Appendix F provides more information about this floodplain.
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Table 3-111. Hydrologic features potentially relevant to the Oasis Valley alternative segments.”

Hydrologic features

Hydrologic features within between 500 feet and
500 feet® of the centerline of 1 mile® of the centerline
General hydrographic features/drainage the rail alignment of the rail alignment
Oasis Valley alternative segment 1
Drainage from Bull Frog Hills and the Pahute Segment would cross the Unnamed springs:
Mesa, including the Amargosa River and Amargosa Amargosa River and 23 0.30 mile west
River tributaries. unnamed washes. 0.30 mile west

0.34 mile west
0.34 mile west
0.37 mile west
0.38 mile west
0.42 mile west
0.43 mile west
0.47 mile west
0.30 mile west
0.93 mile west
0.95 mile west

Oasis Valley alternative segment 3

Drainage from Bull Frog Hills and the Pahute Segment would cross the Colson Pond (spring fed)

Mesa, including the Amargosa River and Amargosa Amargosa River, and 27 0.32 mile southwest.

River tributaries. washes/tributaries to the Small wetland 0.31 mile
Amargosa River. from Colson Pond.

Unnamed springs:

0.12 mile west
0.65 mile west
0.73 mile west
0.74 mile west
0.80 mile west
0.80 mile west
0.83 mile west
0.86 mile west
0.89 mile west
0.94 mile west
0.95 mile west
0.99 mile west

a. Source: DIRS 177710-MO0607NHDWBDYD.000; DIRS 177714-MO0607NHDFLMO06.000; DIRS 176979-MO0605GISGNISN.000;
DIRS 176730-DeLorme 1996, p. 64.

b. To convert feet to meters, multiply by 0.3048.

¢. To convert miles to kilometers, multiply by 1.6093.

There are numerous springs in Oasis Valley and Thirsty Canyon near where Oasis Valley alternative
segment 3 would cross (see Table 3-111). Colson Pond is spring fed and would be within 0.52 kilometer
(0.32 mile) of the alternative segment. This spring is commonly known as Colson Pond Spring

(DIRS 169384-Reiner et al. 2002, Plate 2), but is also referred to as Warm Spring.

3.3.5.3.12 Common Segment 6 (Yucca Mountain Approach)

Common segment 6 would begin at the south juncture of the end of the Oasis Valley alternative segments
and proceed to the southeast toward Yucca Mountain (Table 3-112 and Figure 3-186).
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Table 3-112. Hydrologic features potentially relevant to common segment 6.”

Hydrologic features between
Hydrologic features within 500 feet to 1 mile® of the

500 feet® of the centerline of centerline of the rail
General hydrographic features/drainage the rail alignment alignment
Drainage from northern Yucca Mountain Range, Segment would cross Beatty Fortymile Wash.
including Tram Ridge, and Timber Mountain. Wash, Tates Wash, Windy Midway Valley Wash.
Drainage from Yucca Mountain Range to Crater Flat Wash, Busted Butte Wash,
and Amargosa Valley. and 39 unnamed washes.

a. Source: DIRS 177710-MO0607NHDWBDYD.000; DIRS 177714-MO0607NHDFLM06.000; DIRS 176979-MO0605GISGNISN.000, all;
DIRS 176730-DeLorme 1996, pp. 64 and 65.

b. To convert feet to meters, multiply by 0.3048.

c. To convert miles to kilometers, multiply by 1.6093.

The proposed location for construction camp 12 is adjacent to the rail line approximately 9.7 kilometers
(6 miles) south of the geologic repository operations area. There are no potential quarry sites along
common segment 6 (DIRS 180875-Nevada Rail Partners 2007, p. 3-5).

Common segment 6 would cross terrain that drains from the southern end of Pahute Mesa and the Yucca
Mountain Range to Crater Flat and the Amargosa River. The first significant tributary common segment
6 would cross is Beatty Wash and its tributaries, which provide drainage from Timber Mountain and
Tram Ridge at the northern reaches of Yucca Mountain, to Oasis Valley and the Amargosa River at a
point approximately 4.8 kilometers (3 miles) northeast of the community of Beatty. Beatty Wash is one
of the largest tributaries of the Amargosa River. Common segment 6 would cross Beatty Wash at the
north end of the Yucca Mountain Range, approximately 5.4 kilometers (3.4 miles) southeast of Oasis
Valley. After crossing Beatty Wash, common segment 6 would proceed to the southeast toward Yucca
Mountain, where it would cross several tributaries of Tates Wash. Approximately 26 kilometers

(16 miles) from the start of common segment 6, the segment would cross Windy Wash and unnamed
washes carrying drainage from the eastern side of Yucca Mountain. The segment would then continue
around the southern tip of the Yucca Mountain Range before turning northeast, skirting the eastern edge
of Busted Butte and continuing between Bow and Fran Ridges.

Near the Yucca Mountain Site, Fortymile Wash, a major wash that flows to the Amargosa River, drains
the eastern side of Yucca Mountain (DIRS 169734-BSC 2004, p. 7.1-3). The tributaries draining into
Fortymile Wash at Yucca Mountain include Yucca Wash to the north; Drill Hole Wash, which, together
with a tributary in Midway Valley, drains most of the repository site; and Busted Butte Wash (also known
as Dune Wash) to the south. Common segment 6 would cross Busted Butte Wash, some of its unnamed
tributaries, and unnamed tributaries of Drill Hole Wash. Common segment 6 would not actually cross
Drill Hole Wash, but the wash would be within the common segment 6 region of influence. Fortymile
Wash runs parallel to the end of common segment 6 at the Yucca Mountain Site, but common segment 6
would not cross the wash. Fortymile Wash is the most prominent drainage through Jackass Flats to the
Amargosa River (DIRS 155970-DOE 2002, p. 3-36, Figure 3-11).

All of common segment 6 is within the Amargosa River interstate drainage system. Of the numerous
washes along common segment 6, 14 were identified as waters of the United States, as regulated under
Section 404 of the Clean Water Act (DIRS 180889-PBS&J 2007, Figures 3B and 3C). The Rail
Equipment Maintenance Yard would be where the proposed rail line ends at Yucca Mountain. There are
no perennial streams, natural bodies of water, or naturally occurring wetlands at Yucca Mountain

(DIRS 155970-DOE 2002, p. 3-35). The facility would overlie an ephemeral stream but would not cross
any waters of the United States.
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Slightly more than half of common segment 6 has coverage on Federal Emergency Management Agency
flood maps. These maps show that common segment 6 would cross a short span of the 100-year
floodplain associated with Beatty Wash. Although the flood maps do not provide coverage for the area of
the repository on the eastern side of Yucca Mountain, DOE has performed flood studies on several
washes in that area, as addressed in the Yucca Mountain FEIS. An overlay of the Mina rail alignment
with Yucca Mountain FEIS Figure 3-12 indicates that common segment 6 would cross short stretches of
100-year floodplains associated with Busted Butte Wash and Drill Hole Wash. The rail line would
terminate just before reaching a floodplain associated with Midway Valley Wash (also known as Sever
Wash) (DIRS 155970-DOE 2002, pp. 3-38 and 3-39, and Figure 3-12). Appendix F further describes the
floodplains associated with common segment 6.

There are no springs identified within 1.6 kilometers (1 mile) of common segment 6. Ute Springs, 270
meters (890 feet) west of U.S. Highway 95 in Oasis Valley, would be within about 0.6 to 0.88 kilometer
(0.37 to 0.55 mile) of potential alternative well sites OV9 through OV12 near U.S. Highway 95

(DIRS 169384-Reiner et al. 2002, Plate 2).
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3.3.6 GROUNDWATER RESOURCES

This section describes groundwater resources along the Mina rail alignment. Section 3.3.6.1 describes the
region of influence for groundwater resources; Section 3.3.6.2 is a general overview of groundwater
features along the Mina rail alignment; and Section 3.3.6.3 describes more specific features for each of
the Mina rail alignment alternative segments and common segments.

3.3.6.1 Region of Influence

The region of influence for groundwater resources along the Mina rail alignment includes aquifers that
would underlie areas of the proposed railroad construction and operations, portions of groundwater
aquifers DOE would use to obtain water for construction and operations support and that would be
affected by these groundwater withdrawals, and nearby springs, seeps, or other surface-water-right
locations that might be affected by such groundwater withdrawals. The horizontal extent of the region of
influence varies depending on the particular aspects of the specific project activity, as follows:

e DOE used the nominal width of the rail line construction right-of-way and the footprints of the
railroad construction and operations support facilities to define where there would be construction or
other land disturbances. These areas could be susceptible to changes in groundwater infiltration,
discharge (for example, spring discharge), or quality. There could also be damage to, or loss of use
of, an existing well (including potential need for well abandonment), if that well fell within the rail
roadbed or was disturbed during railroad construction activities. Review of the available information
on the locations of existing wells indicates that rail roadbed construction would not disturb any
existing wells. However, the precise locations for existing wells have not been field-verified and
actual well locations might vary from the coordinates identified and cataloged for the wells in State of
Nevada and U.S. Geological Survey well databases (see Section 3.3.6.2.1).

e DOE used an initial screening-level distance of 1.6 kilometers (1 mile) on either side of the centerline
of the rail alignment and an initial radius of 1 mile surrounding each proposed new well if that well
would be outside of the nominal width of the construction right-of-way to define areas in the general
vicinity of the rail alignment and proposed well locations that could also be affected by changes in
groundwater discharge or quality at existing wells, springs, seeps, and other surface-water-right
locations.

e DOE used a distance criterion of 150 meters (500 feet) on either side of the proposed rail alignment
centerline to define areas in which there could be damage to, or loss of use of, an existing well if that
well fell within the rail roadbed or was disturbed during rail construction activities.

¢ DOE considered both the individual groundwater basins (hydrographic areas) that underlie the Mina
rail alignment and the railroad construction and operations support facilities and adjacent
hydrographic areas for evaluating areas that might be affected by proposed groundwater withdrawals
for construction or operations support. This would include areas that could be susceptible to changes
in groundwater discharge or flow to an adjacent groundwater basin.

3.3.6.2 General Hydrogeologic Setting and Characteristics
This section is an overview of the general hydrogeologic setting and characteristics of groundwater
underlying the area along the Mina rail alignment. Water-resource features, primarily those associated

with groundwater, are described in relation to the hydrographic areas in which they lie.

Groundwater recharge in central and southern Nevada is affected by low precipitation and high annual
evaporation rates typical of desert climates. Most recharge to aquifers in the region of influence is
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derived from precipitation falling in the higher parts of the inter-basin mountain ranges (DIRS 1031361
Prudic, Harrill, and Burbey 1993, pp. 2, 58, 84, and 88).

3.3.6.2.1 Groundwater Hydrographic Areas and Groundwater Use in Nevada

To classify hydrographic regions and hydrographic areas and facilitate the management of groundwater
resources within the State of Nevada, the state has been divided into a series of groundwater basins
(designated as hydrographic areas) (DIRS 177741-State of Nevada 2005, all; DIRS 106094-Harrill,
Gates, and Thomas 1988, all).

A total of 260 hydrographic areas are recognized within the Great Basin; all or parts of 232 hydrographic
areas fall within Nevada (DIRS 106094-Harrill, Gates, and Thomas 1988, all; DIRS 177741-State of
Nevada 2005, all).

Three types of aquifers are the principal sources of groundwater found in central and southern Nevada, as
follows (DIRS 172905-USGS 1995, all):

e Alluvial valley fill: Composed primarily of unconsolidated alluvial sand and gravel. The distribution
of sediment size is directly associated with distance from the mountains. In general, the coarsest
materials (for example, gravel and boulders) were deposited near the mountains, and the finer
materials (for example, sand, silt, and clay) were deposited in the central parts of the basins or in the
lakes and playas. Alluvial fans are important hydrologic features within the hydrographic basins,
sometimes serving as targets for groundwater development, and with alluvial valley-fill portions of
the basins receiving some of their recharge through the coarse sediment deposits in the alluvial fans.
Alluvial deposits consisting of alluvial sand and gravel are present along the courses of modern
ephemeral and intermittent streams or ancestral streams that generally parallel the long axes of the
basins. Alluvial deposits underlie most of the Mina rail alignment. Groundwater in the alluvial
valley-fill aquifers generally flows from recharge areas in the surrounding mountains toward the axial
centers of the alluvial basins. Groundwater flow characteristics can vary with location depending on
the geometry, composition, and hydraulic properties of the alluvial deposits comprising the alluvial
aquifer and the degree of hydraulic connection to adjacent aquifers. For example, groundwater flow
could be relatively uniform and roughly horizontal in shallow aquifers with the groundwater flow
pattern generally following the local topography, or flow behavior could be controlled in deeper
alluvial flow systems if horizontal confining units or confining layers or lateral flow boundaries are
present. Sand-and gravel-rich alluvial aquifers can yield water readily to wells and are the aquifers
most commonly developed.

e Volcanic rock aquifers: Composed primarily of tuffs (ash flows, ash falls), rhyolite, or basalt.
Groundwater movement in these materials is often controlled by the number and degree of joint
interconnections, fractures or faults, or vesicle (void space) interconnection in lavas.

e (Carbonate rock aquifers: Composed primarily of limestones and dolomites. The carbonate rocks are
commonly highly fractured and are locally fragmented. Groundwater flow in the carbonate rock
aquifers is controlled by interconnected fractures.

Tectonic forces superimposed faulting on existing groundwater-bearing formations (aquifers) in this
region. As a result, several aquifer units underlying the Mina rail alignment are fractured and faulted in
some locations. These faults and fractures locally can influence groundwater flow patterns within the
affected aquifer areas, with these features capable of acting as either barriers to, or conduits for,
groundwater flow (see Appendix G).

Within the Basin and Range Province, any or all of the three basic aquifer types discussed above might be
present within a particular area and might constitute three separate, hydraulically distinct, sources of
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water. Alternatively, any or all of the three aquifer types might underlie an area but might be
hydraulically connected to form a single groundwater source.

Groundwater levels fluctuate seasonally and annually in response to changes in withdrawal (consumptive
use) and climatic conditions, with levels generally rising from late winter to early summer and generally
declining from summer to early winter (DIRS 172904-Berris et al. 2003, p. 6). In 2000, an estimated

1.75 billion cubic meters (1.42 million acre-feet) of groundwater were pumped in Nevada (DIRS 175964 (]
Lopes and Evetts 2004, p. 7). Irrigation and stock watering was the primary groundwater use, accounting
for approximately 46 percent of the total groundwater withdrawal, followed by mining (approximately 26
percent), drinking-water systems (approximately 14 percent), geothermal production (approximately

8 percent), self-supplied domestic (approximately 5 percent), and miscellaneous (1 percent)

(DIRS 175964-Lopes and Evetts 2004, p. 7) (see Figure 3-187). Virtually all major groundwater
development in Nevada has been in the alluvial valley fill, with withdrawals from approximately the upper
460 meters (1,500 feet) of these aquifers. The carbonate rock aquifers in eastern and southern Nevada
supply water to numerous springs (DIRS 106094-Harrill, Gates, and Thomas 1988, all).

Miscellaneous
1%

Self-supplied
domestic
5%

Geothermal
production
8%

Drinking-water
systems
14%

Irrigation
46%

Figure 3-187. Groundwater usage in Nevada in 2000. (Source: DIRS 175964-Lopes and Evetts 2004, p. 7.)
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Figure 3-188 shows generalized regional groundwater flow patterns in the vicinity of the Mina rail
alignment. Available information regarding groundwater “interbasin” inflow and outflow (groundwater
flow across hydrographic area boundaries) characteristics for hydrographic areas (groundwater basins)
within central Nevada (DIRS 177524-Anning and Konieczki 2005, pp. 10 and 11, and Plate 1) indicates
that interbasin groundwater outflow or groundwater inflow through alluvial valley-fill aquifer materials or
through consolidated rock aquifers (lithified or cemented rock aquifers such as carbonate rock units, or
clastic, metamorphic, igneous, or volcanic rock aquifers) appears to occur at some locations; at other
locations, there appears to be no substantial
interbasin groundwater flow occurring through either
or both of these types of aquifer units. The figure
depicts generalized flow directions within alluvial
valley-fill units and within consolidated rock
aquifers, in areas where such flow is inferred to be
occurring across hydrographic area boundaries.

This section describes groundwater resources in
relation to hydrographic areas. Figure 3-189 shows

. the 18 hydrographic areas the Mina rail alignment
Would cross, depending on alternative segments selected Table 3-113 lists the estimated annual
perennial yields for the 18 hydrographic areas, and identifies which are State of Nevada-designated
groundwater basins. The hydrographic areas are presented in the order the Mina rail alignment would
cross them, beginning near Wabuska, moving southeast across Nevada toward Yucca Mountain.

There are a number of published estimates of perennial yield for many of the hydrographic areas in Nevada,
and those estimates often differ by large amounts. The perennial-yield values listed in Table 3-113
predominantly come from a single source, the Nevada Division of Water Planning (DIRS 103406-Nevada
Division of Water Planning 1992, for Hydrographic Regions 10, 13, and 14); therefore, the table does not
show a range of values for each hydrographic area.

In the Yucca Mountain area, the Nevada Division of Water Planning identifies a combined perennial yield
for hydrographic areas 225 through 230. DOE obtained perennial yields from Data Assessment & Water
Rights/Resource Analysis of: Hydrographic Region #14 Death Valley Basin (DIRS 147766-Thiel
Engineering Consultants 1999, pp. 6 to 12) to provide estimates for hydrographic areas the Mina rail
alignment would cross: hydrographic areas 227A, 228, and 229. That 1999 document presents perennial-
yield estimates from several sources. Table 3-113 lists the lowest (that is, the most conservative) values
cited in that document, which is consistent with the approach DOE used in the Yucca Mountain FEIS
(DIRS 155970-DOE 2002, pp. 3 to 136).

Table 3-113 also summarizes existing annual committed groundwater resources for each hydrographic
area along the Mina rail alignment. However, all committed groundwater resources within a
hydrographic area might not be in use at the same time. Table 3-113 also includes information on
pending annual duties within each of these hydrographic areas. A pending annual duty represents the
amount of water for which an appropriation application has been submitted to the State Engineer for
consideration and that the State Engineer has classified as a pending annual duty value within a
hydrographic area, in accordance with applicable state statutes. Unless otherwise noted, the source of
data for pending annual duties in the hydrographic areas the alignment would cross is DIRS 18275917
Converse Consultants 2007, all; DIRS 182900-NDWR 2007, all; and DIRS 183991-Luellen 2007, all.

These data were acquired on March 31, 2007: NDWR Data Update (DIRS 182759-Converse Consultants

2007, all) and either April 18, 2007: NDWR Water Rights Data Hydrographic Area 110B (DIRS
182900-NDWR 2007, all) or May 30, 2007: DIRS 183991-Luellen 2007, all.
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Source: Derived from DIRS 177524-Anning and Konieczki 2005, all; DIRS 173179-Belcher 2004, Figure B-29.
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Figure 3-189. Hydrographic areas the Mina rail alignment would cross.
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Table 3-113. Perennial yield and annual committed groundwater resources of hydrographic areas the Mina rail alignment would cross
(page 1 of 2).

Annual committed

groundwater
resources/pending Designated
Hydrographic Perennial yield annual groundwater  groundwater
Rail line segment area’ number Hydrographic area name (acre-feet)™* duties (acre-feet)” basin®
Department of Defense Branchline North 108 Mason Valley 25,000 179,696/25,269 Yes
Schurz alternative segment 1, Department of Defense 110A Walker Lake Valley (Schurz subarea) 1,500 637/2 No
Branchline South
Schurz alternative segment 4, Department of Defense
Branchline South
Schurz alternative segment 5, Department of Defense
Branchline South
Schurz alternative segment 6, Department of Defense
Branchline South
Schurz alternative segment 5 123 Rawhide Flats 500 116/0 No
Schurz alternative segment 6
Department of Defense Branchline South 110B Walker Lake Valley (Lake subarea) 700 2,093/0 No
Department of Defense Branchline South, Mina 110C Walker Lake Valley (Whiskey Flat- 5,000 12,709/0 Yes
common segment 1 Hawthorne subarea)
Mina common segment 1 121 B Soda Spring Valley (western part) 200 354/0 Yes
Mina common segment 1 121 A Soda Spring Valley (eastern part) 6,000 3,168/0 Yes
Mina common segment 1 119 Rhodes Salt Marsh Valley 1,000 49/0 No
Mina common segment 1 118 Columbus Salt Marsh Valley 4,000 1,764/0 No
Mina common segment 1, Montezuma alternative 137A Big Smoky Valley (Tonopah Flat) 6,000 19,638/0 Yes
segment 1

Mina common segment 1, Montezuma alternative
segment 2

Montezuma alternative segment 1 143 Clayton Valley 20,000 23,882/0 No
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Table 3-113. Perennial yield and annual committed groundwater resources of hydrographic areas the Mina rail alignment would cross
(page 2 of 2).

Annual committed

groundwater
resources/pending Designated
Hydrographic Perennial yield annual groundwater — groundwater
Rail line segment area’ number Hydrographic area name (acre-feet)™* duties (acre-feet)® basin®"
Montezuma alternative segment 1 142 Alkali Spring Valley 3,000 2,596/0 No
Montezuma alternative segment 2
Montezuma alternative segments 1, 2, and 3
Montezuma alternative segment 1, Mina common 144 Lida Valley 350 72/0 No
segment 2, Bonnie Claire alternative segment 2
Montezuma alternative segment 1, Mina common
segment 2, Bonnie Claire alternative segment 3
Montezuma alternative segment 2 145 Stonewall Flat 100 12/0 No
Bonnie Claire alternative segment 2, common 146 Sarcobatus Flat 3,000 3,591/0 Yes
segment 5
Bonnie Claire alternative segment 3, common
segment 5
Common segment 5, Oasis Valley alternative 228 Oasis Valley 1,000 1,299/0 Yes
segment 1, common segment 6
Common segment 5, Oasis Valley alternative
segment 3, common segment 6
Common segment 6 229 Crater Flat 220 1,147/82 No
Common segment 6 227A Fortymile Canyon/Jackass Flats 880" 585 No

a. Source: DIRS 106094-Harrill, Gates, and Thomas 1988, Summary, Figure 3, with the proposed rail alignment map overlay.

b. Source: DIRS 103406-Nevada Division of Water Planning 1992, Regions 10, 13, and 14, except hydrographic areas 227A, 228, and 229, for which the source is DIRS 147766-Thiel 1999, pp. 6 to
12.

To convert acre-feet to cubic meters, multiply by 1,233.49; to convert acre-feet to gallons, multiply by 3.259 x 10°.

d. Data for committed groundwater and pending annual duties are current as of March 31, 2007 (all hydrographic areas except areas 110B and areas 142, 144, 145, 146, 228, 229, and 227A) (DIRS

°©

182759-Converse Consultants 2007, all); April 18, 2007 (hydrographic area 110B) (DIRS 182900-NDWR 2007, all); and May 30, 2007 (hydrographic areas 142, 144, 145, 146, 228, 229, and 227A)

(DIRS 183991-Luellen 2007, all). Data for pending annual duties include underground duties but do not include duties for streams or springs. All values have been rounded to the nearest acre-foot.
Sources: DIRS 176488-State of Nevada 2006, Regions 10, 13, and 14; DIRS 177741-State of Nevada 2005, all.
f. Based on a 1979 Designation Order by the State Engineer; there are no committed resources in hydrographic area 227A. However, water-rights information from the Nevada Department of Water

@

Resources indicates there are 58 acre-feet in committed resources for this area. The discrepancy appears to be related to the location of the boundary between areas 227A and 230 (Amargosa Desert)
(DIRS 182821-Converse Consultants 2005, p. 29 and Tables 4 through 45). The perennial-yield value shown for hydrographic area 227A is the lowest estimated value presented in Data Assessment

& Water Rights/Resource Analysis of: Hydrographic Region #14 Death Valley Basin (DIRS 147766-Thiel 1999, p. 8), for the western two-thirds of hydrographic area 227A. The perennial yield
estimate for area 277A is broken down into 300 acre-feet for the eastern third of the area and 580 acre-feet for the western two-thirds of the area.
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As part of an effort to assess water resources in the
vicinity of the Mina rail alignment, DOE performed
studies to identify groundwater conditions, the
locations of springs, seeps, and other surface-water-
right locations, and the locations, use, and water-
rights status of groundwater-supply wells within 32
kilometers (20 miles) of either side of the centerline
of the rail alignment. Information on groundwater
characteristics in hydrographic areas that the rail
alignment would cross and identified groundwater
uses and use types within the 64-kilometer (40-mile)
search area are compiled in the Water Resources
Assessment Report, Mina Rail Corridor (DIRS
180887-Converse Consultants 2007, all). DOE
reviewed several other published reports and maps
providing information regarding hydrogeologic and
groundwater characteristics in hydrographic areas the
rail alignment would cross to obtain information to
support the groundwater resources impacts
assessment.

DOE reviewed several well, water-rights, and spring

databases, including Nevada Division of Water Resources (NDWR) and U.S. Geological Survey National
Water Information System (USGS NWIS) databases to identify existing wells with certificated water
rights, domestic wells, springs, seeps, and other surface-water-right locations within the potential region
of influence of proposed new groundwater withdrawal wells. Unless noted otherwise, the sources for the
spring, seep, other surface-water-right location, and well data in this section are as follows: DIRS
182821-Converse Consultants 2005, all; DIRS 176979-MO0605GISGNISN.000, all; DIRS 177294
MO0607USGSWNVD.000, all; DIRS 176325-USGS 2006, all; DIRS 183991-Luellen 2007, all; DIRS
182759-Converse Consultants 2007, all; DIRS 183990-Luellen 2007, all; DIRS 180887-Converse
Consultants 2007, all; DIRS 185060-Converse Consultants 2008, all; DIRS 1777120
MO0607NHDPOINT.000, all; DIRS 177710-MO0607NHDWBDYD.000, all; DIRS 183990-Luellen
2007, all; DIRS 183991-Luellen 2007, all; and DIRS 182900-NDWR 2007, all. An initial screening
process identified existing wells within 1.6 kilometers (1 mile) of the centerlines of the respective
alternative segments, or within 1.6 kilometers of DOE-proposed new water-supply wells. As described
later in this section, before analyzing potential impacts to groundwater resources, DOE extended the
search radius for identifying existing beneficial-use wells, springs, seeps, or other surface-water-right
locations up to 2.8 kilometers (1.75 miles) away from a proposed new well if the initial search for such
wells or springs within 1.6 kilometers (1 mile) did not reveal the presence of any such wells, springs,
seeps, or other surface-water-right locations. Well locations identified for consideration also included
permitted (PER) wells. DOE also considered potential future cumulative impacts associated with
proposed future water-rights locations (proposed well locations) for which water-rights applications had
been submitted to the State Engineer and that had been assigned a status of “Ready for Action (RFA)” or
“Ready for Action, Protested (RFP)” by the State Engineer at the time the data were acquired (Section
5.2.1.3.2). Additionally, on a case-by-case basis (see Section 4.3.6 and Appendix G) for a selected set of
new groundwater withdrawal wells specifically targeted for installation within a fault zone or an extensive
fracture zone, DOE identified the locations of existing wells, springs, seeps, or other surface-water-right
locations up to 9.7 kilometers (6 miles) away from each such proposed well (to address the possibility of
fault zones or extensive fracture zones acting as conduits for groundwater flow).
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Information for completing this compilation included well-log data and water-rights information obtained
from the NDWR. NDWR well-log database entries and water-rights database information include a
general and legal description of the location of existing wells, along with borehole and well completion
information, well testing data (if available), and information on the appropriated water right (diversion
rate and/or annual duty). The NDWR water-rights database includes data on the locations, manner of use,
and appropriations status of wells having appropriated water rights in Nevada. The USGS website
generally includes site information (for example, well location coordinates, elevation, depth) and water-
level data. DOE eliminated from consideration in the impacts analysis wells in the NDWR well-log
database and the NDWR water-rights database that did not have appropriated water rights or were not
domestic wells (such as abandoned or plugged wells, monitoring wells, thermal gradient test wells, oil or
gas exploration wells, or groundwater investigation wells). DOE considered all USGS-identified wells.

The compiled well locations had varying levels of accuracy. For example, well locations recorded in the
NDWR water-rights database are generally considered to be at the center of each 0.16-square-kilometer
(40-acre) parcel representing each quarter-quarter section. Additionally, the well driller might have
mapped the well incorrectly, or a well might have been inadvertently recorded in the NDWR water-rights
database in the wrong hydrographic area (for example, for wells very near a hydrographic area boundary).
Figures 3-190 through 3-196 identify well locations within 1.6 kilometers (1 mile) of the centerline of the
Mina rail alignment or proposed wells. As a result of the characteristics of the well location
specifications, there might be more than one existing well at some locations on these figures. Table 3-114
lists hydrographic areas the Mina rail alignment would cross (or for which a small portion of the
hydrographic area would lie within the region of influence of the alignment) and the corresponding
number of wells within 1.6 kilometers (1 mile) of the centerline of the rail alignment.

Table 3-114 identifies the associated proposed-use category of the NDWR-cataloged wells (as defined in
the State of Nevada well-log database). The USGS NWIS database does not categorize wells according
to their use.

The distance of 1.6 kilometers (1 mile) reflects the first two of three aspects considered in establishing the
groundwater region of influence, as described in Section 3.3.6.1. The wells identified in these figures
were compiled from information provided in the Water Resources Assessment Report, Mina Rail
Corridor and an NDWR Data Update Technical Memorandum (DIRS 180887-Converse Consultants
2007, all; DIRS 182759-Converse Consultants 2007, all) and databases administered by the NDWR and
the USGS NWIS. DOE would field-verify the locations of wells that could be affected during rail line
construction before starting construction activities.

DOE-compiled well data include data on well locations for well records coded as “new” or “replacement”
wells in the Nevada well-log database. Because each entry in the well-log database represents an event at
a well site (for example, installation, redrilling, abandonment), there is a possibility that there is more than
one record to represent a particular well. To preclude duplication, DOE summarized only records that
identified wells as new or replacement. As a result of the characteristics of the well location
specifications, there might be more than one existing well that plot at the same location on these figures.

Table 3-114 lists hydrographic areas the Mina rail alignment would cross and the corresponding number
of NDWR wells with water rights and USGS wells within 1.6 kilometers (1 mile) of the centerline of the
rail alignment, or within a 1.6-kilometer radius of any proposed new water well that would be outside the
rail line construction right-of-way. Table 3-114 identifies the associated proposed-use category of the
NDWR-cataloged wells with water rights (as defined in the State of Nevada well-log and water-rights
databases). The USGS NWIS database does not categorize wells according to their use. For this reason,
the existing USGS wells that are included on Figures 3-190 through 3-196 are not included in the well use
categorization presented in Table 3-114.
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Figure 3-190. Proposed wells and existing USGS and NDWR wells and springs within map area 1.
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Figure 3-191. Proposed wells and existing USGS and NDWR wells and springs within map area 2.
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Figure 3-192. Proposed wells and existing USGS and NDWR wells and springs within map area 3.
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